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ST.  LAWRENCE  RIVER  AND  THE 
GREAT  LAKES 

Rrvirw   of   Tte«lip.  ArtrrlinK  the   Si.  I.«wrrnre 
The  lnlrrn«tional   Joint  Coinmisiion      Thr  C'«n«l 
Sy.tem  and  ('onlrmpl«t<-d  O.vrlopmrnl      Growth 
o(  C  anal  Nav.Kalinn      Lltim^lr  Drpth  <.(  C  hannri 
Powrr  Urvrlopmrnt. 

By  HENRY  HOLGATF 
ConsiiltinK  Ensineer,  Montreal 

T\  many  ways  th,.  Hivor  St.  Eauii.n.r  and  th..  .haiii  -,f 
(Ir.'at  I.ak.'s  is  on,'  of  th<.  Kicat.-^t  of  .Vatur.'s  \v,,nd.-tw. 
and  th..  first  fact  that  will  i„,,,ri.ss  th,.  otdltiarv  olwcvcr 
IS  i\w  l,i>f,„.ss  of  the  syst..m.  .Many  of  y„u,  no'doid.t.  ran 
sc.'  tlu'  nvcr  fi(,m  your  oilicc  windows,  ami  some  of  us  ai" 
accustonicl  [,,  x.riny  i|u.  river  evfiy  dav,  but  when  you 
icali/.c  the  volume  .d'  water  |.assi„(r  seawards,  vou  lieirin  to 
understan.l  what  a  siupendous  stream  the  riser  is,  for  on  .-n 
aveiiiRe  of  s,.-,()o  tons  „(  water  pass  Montreal  everv  st-cond, 
and  this  (|uantity   is  exeeeded  durintr  part   of  the  ye'ar. 

The  romantie  hisf.ry  of  the  river,  and  the  part  it  phiye.l 
m  the  early  .l.-v,d,.pment  of  the  rountry,  ,s  so  w.dl  .leserii.e.l 
l>y  writi'rs  with  whom  you  are  familiar,  that  details  are  no- 
neeessary,  hut  I  am  sure  that  ther.-  are  no  more  thrilliiH' 
.stones  than  those  that  relate  to  the  early  settlements  alonjr 
the  shores  of  the  (Ireat  Lakes  an.l  of  the  river  itself  for 
the  eany  history  nf  the  river  is  the  hlst,,rv  of  Cana.la'  the 
liver  was  th..  u-ieat  hiirhway  for  white  and  red  men,  an,i 
little  was  known  lieyond  its  ba'ks. 

As  the  river  played  sueh  an  important  part  in  the 
early  s..ttlement  of  the  eountry,  so  as  vea.s  passed  and  -is 
improvements  were  made  to  meet  ehanjrintr  ronditions  we 
realize  m.,n.  and  more  the  useful  part  the  river  oeeupies 
and  must  he  impressed  with  th..  tir.at  future  valu..  that  still 
lies  dormant  there,  luit  whieh  eominjr  ir..|ierations  will  turn 
to  eennomi.-  uses. 

You  cannot  think  of  the  St.  Lawrence  Hiver  without 
associating  with  it  the  names  of  thus,.  darin«-  men  to  whom 
it  was  tamiliar — )aci|ues  (artier,  who  jrave  the  river  i*g 
name  in  1  •">.!,-,— Champlain  who  explored  it  and  reach..,!  the 
upper  lakes  by  way  ,<f  the  (tttawa  River  in  ICl.').  and  La 
Salle- these  were  wonderful  men  and  history  does  not  reco.-d 
mole  adventurous   spirits. 

In  17(1(1  the  French  instituted  a  series  of  forts  alon^r 
the  nver,  and  the  military  route  followed  the  St.  Lawrence 
an.i  the  lakes,  while  the  Ottawa  was  used  as  a  short  cut  to 
the  uiiper  lakes,  in-eferre.i  by  the  fur  traders  on  account  of 
the  shorter  route,  and  which  suited  the  transport  facilities 
of  those  days. 


Thus  yiiu  see  that  lit  a  very  curly  date  the  \t\vu  of  a 
laiial  iimnoitifiK  the  (iiorifiiiti  Hay  <>f  l.ako  Hurcni.  with 
the  St.  KawrtMU'i'  Kivi-r  jit  Montreal  whh  furt'iastfd ;  indrrd 
('haniplain  wan  the  tirst  tn  place  himself  (in  reriird  m  mig- 
irestini;  such  a  mute,  hut  thciuirh  such  a  r^uti-  is  physically 
possihle,  the  coniniercial  conditiiins  (if  tran^pnrtatidn  d(i  not 
warrant  the  undertakitii;  (if  such  a  scheme  at  present,  and 
it  will  prohalily  nut  lie  carried  (lUt,  nt  least  not  in  this 


atKin. 


(fener- 


From  the  head  nf  l,ake  .Superior  in  (iaspe,  the  distanci' 
is  :i,l(H»  miles,  and  the  area  drained  liy  the  river  is  .'ilO.OOO 
s(|uare  miles,  of  which  .'t:i2,<MM)  is  Canadian  territory.  At 
Montreal  the  drained  area  amounts  to  aliout  48(),('00  square 
miles,  or  more  than  four  times  the  area  of  (ireat  Britain 
and  Ireland. 

The  yield  of  wall  r  from  such  a  vast  area  would  in  mos' 
of  the  jfreat  rivers  of  the  world  cause  tiemendous  tluctua- 
tions  in   How,  and   instances  of  sudden  and  extreme  chan>:es 


(level 


opinjr  in 


to  d 


isHstrous   Hoods  are  of  common   occuirence, 


such 


the    .Mi.- 


ippi.    the   Columliia   and    other 


Kreat  stream-;.  These  extremes  are  totally  absent  in  the  .St. 
Lawrence  liiver,  and  the  reason  is  that  the  (Ireat  Lakes 
serve  M-;  immense  storaife  reservoirs,  the  effect  if  which  is 
to    lender   the   Mow    moii'   icjrular   throuirhout    the   year   than 


any  trie 


it   river  in  the  world. 


DrainuKe   .\rea  of   Lakex 


The 


if 


■iurface    as    compared    with    the    are: 
directly    on    the    retfulatic 


if 


draininir    into    the   lake    In 

the    lake   surface   levels,   and    the    lait'er    proportion    of   lake 


surfi 


ice  to  (Iraiiuijre  area,  the  lower  the  limits  will 


lake 


■iurface  lluctuation. 


These  coiiditiims  exist  in  an  eminent  de^rree  in  the  ^'reat 
(1  the  followinir  table  will   illustrate  thi'  proportions. 
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These   facts    produce    the    result- 


■11    Table  .\n.  1. 


Iti  the  Tahlf  No.  \t  uro  kjvcii  the  itviriitrf  and  the 
••xfn  tn..  vHriHtion-  In  thr  ili'.ehari;,.  of  the  oiitlit.  f.,r  thi' 
ptridil   INiid  to  l!i(»7;  <-.f.->..  nuiinidif  culiu-  fi'«-t   ptT  -.in.n.l;    - 

Thf  rat f  niHxiniurii  clixchariff  tn  niiiiiniuni  .li:..  hare 

in  «n  tverajfi-  yoar  far  thf  Ohio  Kiv«r  ih  2H.2L',  for  thf 
Mix-toiu-i  L'!i,  for  the  I'pp.T  Mississippi  it  is  l((.2'.t.  whilr  for 
the  St.  l.awii'iiif  Kivt-r  it  is  l.'.M,  mikI  thi'sf  tiK-ims  show  an 
approach   to  alisolutc   ri-irulnrity  of  Mow   which   is   womltrful. 

No  work  of  man  c\ir  has  approachcil  or  evi-r  svill  ap- 
proach this  pj'rffction  of  rcKulation. 

I  h()|)i'  I  havf  convf.vfil  sonu-  iili'a  as  to  the  proportions 
of  the  river  anil  its  marvellously  rt'wrular  flow,  and  it  will 
be  at  once  appreiiated  that  these  charactet  istics  Would 
naturally  tend  towards  its  usefulness  as  a  commercial  hiifh- 
wa.v.  and  eminently  so  as  a  -teaily  pro<lucer  of  hyilraulic 
power. 

Hefore.  however.  i;oin»f  into  the  suhjeit  of  the  com- 
mercial uses  (,{  the  river,  I  wmild  like  to  e.xplain  the  position 
of  the  St.  I-awrence  Kiver  in  the  various  treaties  that  h.-.ve 
Icen  maile  hetween  (Jreat  Britain  and  the  United  State.s. 


Trvatien  Between  Great  Britain  and  I'.S. 

In  the  Treaty  of  I'aris,  ITH.'i,  which  confirmed  the  peace 
between  Uritain  and  the  I'nited  State.s,  the  boundaries  be- 
tween Canada  and  the  United  States  were  defined.  After 
tracing  the  boundary  from  Nova  Scotia  to  the  northwe.ster- 
iiiost  head  of  the  Connecticut  River,  it  Koes  thence  down  the 
middle  of  that  river  to  the  4r)th  degree  of  north  latitude, 
thence  due  west  until  it  strikes  the  River  Iroquois  or  Catara- 
quj  ,  thence  along  the  middle  of  said  river  into  Lake  Ontario, 
and  thence  along  the  middle  of  the  lakes  and  their  connect- 
ing river.s  to  the  head  of  Lake  Superior.  You  will  notice  that 
at  that  (late  the  river  above  .Montreal  wa.s  not  known  oflicially 
by  the  name  St.  Lawrence,  thi.s  name  applying  only  to  the 
liver  below  that  city. 

Attention  may  be  drawn  to  ;he  view  of  the  Briti.sh 
Government  as  to  the  etfect  of  the  war  with  the  United 
States  of  1812-14  upon  previously  exist. .:g  treaties  between 
the  two  countries,  declared  by  F:arl  Bathurst,  His  Majesty's 
Princi|)al  Secretary  of  State  for  Koreign  Alfairs,  in  a  note 
addressed  to  .lohn  Quincy  Adams,  the  United  States  .Minister 
in  London,  on  October  .'iO,  181.'). 

The  L'nited  States  in  that  year  having  supportni  a  pre- 
tension for  their  citizens  to  continue  the  enjoyment  of  fishing 
privileges  within  British  sovereignty  conferred  by  the  Treaty 
of  1783  on  the  ground  that  that  Treaty  was  <,f  a  peculiar 
character  and  could  not  be  abrogated  by  a  subsequent  war 
between  the  parties.  Lord  Bathurst  in  repudiating  the  pre- 
tention   employed    the    following    language: 
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"To  a  position  of  this  novel  nature,  Great  Britain  cannot 
accede.  She  knows  of  no  exception  to  the  rule  that  all 
Treaties  are  put  an  end  to  by  a  subsequent  war  between  the 
same  parties." 

The  Treaty  of  Ghent  1814,  considering  the  language  of 
the  former  Treaty  (even  if  it  had  any  force)  rather  vague 
in  describing  the  boundary,  piovided  for  a  commission  to 
reach  more  definite  conelu.sions,  and  to  determine  the  nation- 
ality of  the  various  islands  in  the  stream,  the  term  middle 
of  the  river  not  being  definite. 

The  commission  reported  in  1822  partly  as  follows  on 
the  boundary  line: — 

"From  the  point  where  the  45°  of  north  latitude  strikes 
the  River  Iroquois,  beginning  at  a  stone  monument  erected 
by  Andrew  P^llicott  in  the  year  1817  on  the  south  shore  of 
the  river,  which  indicates  the  point  where  the  45'  of  north 
latitude  strikes  the  river;  thence  running  into  the  river,  on 
a  line  at  right  angle.s  to  the  southern  shore,  to  a  point  100 
yards  south  of  the  opposite  island,  called  Cornwall  Island; 
thence  turning  westerly,  and  passing  around  the  southern 
and  western  sides  of  said  island,  keeping  100  yards  distance 
therefrom,  and  following  the  curvatures  of  its  shores  to  a 
point  opposite  to  the  northwestern  corner  of  said  island; 
thence  to  and  along  the  middle  of  the  main  river  until  it 
approaches  the  eastern  extremity  of  Barnhart's  Island; 
thence  northerly  along  the  channel  which  divides  the  last 
mentioned  island  from  the  Canada  shore,  keeping  100  yards 
distant  from  the  island,  until  it  approaches  Sheik's  I.-^land; 
thence  along  the  middle  of  the  strait  which  divides  Barn- 
hart's  Island  and  Sheik's  Island,  to  the  channel  called  the 
Long  Sault,  which  separates  the  last  two  mentioned  islands 
from  the  Lower  Long  Sault  Island;  thence  westerly,  cross- 
ing the  centre  of  the  last  mentioned  channel,  until  it  ap- 
proaches within  100  yards  of  the  north  shore  o."  the  Long 
Sault  Island;  thence  up  the  north  branch  of  the  river,  keep- 
ing to  the  north  of  and  near  the  Lower  Long  Sault  Island, 
and  also  north  of  and  near  the  Upper  Sault  Island  and  south 
of  the  two  small  islands,  to  the  western  extremity  of  the 
Upper  Sault,  etc."  The  boundary  line  is  thus  described  in 
detail  as  far  as  Lake  Ontario. 

Generally  speaking  the  boundary  so  described  keeps  to 
the  middle  of  the  river,  dividing  it  fairly  equally,  but  at 
Barnhart's  Island  the  boundary  is  nearer  the  Canadian  shore 
than  that  of  the  United  States,  so  that  over  90%  of  the 
water  is  in  the  United  States  and  about  10%  in  Canada  in 
this  vicinity. 

This  was  so  noticeable  that  occasion  was  taken  in  draft- 
ing the  treaty  of  1842,  the  Ashburton  Treaty,  to  insert  the 
following  clause  (Article  VII.).  "It  is  agreed  that  the  chan- 
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nels  of  the  River  St.  Lawrence  on  both  sides  of  the  Long 
Sault  Rapids  and  of  Barnhart's  Island  shall  be  equally  free 
and  open  to  ships,  vessels,  and  boats  of  both  parties." 

This  was  intended  to  emphasize  the  equal  rights  and 
ownership  of  the  river  by  both  countries,  that  all  treaties 
endeavor  to  express. 

By  Article  IV.  of  the  Reciprocity  Treaty  of  1854,  the 
right  to  navigate  both  the  St.  Lawrence  above  the  point 
where  it  ceases  to  be  the  boundary,  and  the  canals  in  Canada 
used  a.s  part  of  the  water  communication  between  the  Great 
Lakes  and  the  Atlantic  Ocean  was  temporarily  secured  to 
the  citizens  and  inhabitants  of  the  United  States.  By  Article 
XX\I  of  the  Treaty  of  Washington,  of  4th  May,  1871,  the 
same  right  as  to  the  St.  Lawrence  is  secured  in  perpetuity. 
By  Article  XXVII  the  British  Government  engaged  to  urge 
upon  the  Government  of  the  Dominion  of  Canada  to  secure  to 
the  citizens  of  the  United  States  the  use  of  the  St.  Lawrence, 
«elland,  and  other  canals  in  the  Dominion  on  terms  of 
equality  with  its  inhabitants;  and  the  United  States  engaged 
to  permit  British  subjects  to  use  the  St.  Clair  Fiats  Canals 
on  terms  of  eciuality  with  the  inhabitants  of  the  United 
States,  and  also  to  urge  upon  the  State  Government  to  secure 
to  British  subjects  in  the  same  manner  the  use  of  the  several 
canals  connected  with  the  navigation  of  the  lakes  or  rivers 
traversed   by  or  contiguous   to  the   boundary. 

In  the  Treaty  of  1871,  and  in  Article  XXVI  navigation 
IS  especially  referred  to  in  this  way:  "Navigation  of  the 
River  St.  Lawrence,  ascending  and  descending,  from  the 
45th  parallel  of  north  latitude,  where  it  ceases  to  form  the 
boundary  between  the  two  countries  from,  to  and  into  the 
sea,  shall  forever  remain  free  and  open  for  the  purposes  of 
commerce  to  the  citizens  of  the  United  States,  subject  to 
any  laws  and  regulations  of  Great  Britain  or  the  Dominion 
of  Canada,  not  inconsistent  with  such  privilege  of  free  navi- 
gation. 

For  many  years  the  city  of  Chicago  was  struggling  with 
its  sanitary  system  and  the  disposal  of  its  sewage,  and  in 
1889  "An  act  to  create  sanitary  districts  and  to  remove  ob- 
structions in  the  Desplaines  and  Illinois  Rivers"  was  passed 
by  the  state  of  Illinois.  A  large  channel  was  constructed  in 
1900  from  Chicago  to  Lockport,  32  miles,  by  means  of  which 
watov  was  diverted  from  Lake  Michigan  westward,  the  low 
"divide"  between  the  basin  of  the  Mississippi  River  and  St. 
Lawrence  basin  allowing  this  to  be  done.  Thus  there  arose  a 
case  of  water  being  (tiverted  from  one  watershed  to  another, 
and  which  was  not  contemplated  in  any  treaty.  This  canal 
was  constructed  to  carry  14,000  c.f.s.  and  though  this  quantity 
IS  net  used,  the  effect  of  the  withdrawal  of  water  has  had  an 
appreciable  effect  on  lake  and  river  levels  from  Lake  Huron 
downwards,  and  navigation  has  been  more  or  less  seriou.sly 
interfered  with,  especially  in  low  water  years,  and  many 
harbors  and  channels  have  had  to  be  deepened. 
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This  action  on  the  pait  of  one  of  the  United  Statos  was 
not  consistent  with  the  spirit  of  the  treaties,  and  wa  •  car- 
ried out  at  the  time  without  official  protest  from  ("r.  ida. 
However,  this  matter  i>  yet  under  con.-ideration.  and  thi.uKh 
It  IS  not  probable  that  this  divorsion  of  water  will  be  stopped, 
yet  it  will  be  made  subject  to  regulation. 

Canadian  CommiHsiuncrs'  Conclusions 

The  conclusions  arrived  at  by  the  Canadian  Commis- 
sioners who  invc'stigatod  the  subject  were  as  follows:— 

(1)  That  there  is  no  imperative  necessity  for  such  a 
larjre  diversion  of  water  from  Lake  Michigan  for  sanitary 
purposes,  as  is  reciuested  in  the  application. 

(2)  That  the  historical  facts  presented  in  this  brief 
show  conclusively  that  the  sanitary  canal  cannot  be  con- 
•sidered  as  the  outgrowth  and  development  of  a  scheme  which 
has  received  recognition  by  the  United  States  Government, 
or  that  of  the  Dominion  of  Canada. 

(.■i)  That  the  claim  that  the  Sanitary  District  is  entitled 
as  a  matter  of  right  to  the  use  of  so  much  of  the  waters  of 
Lake  Michigan  as  may  be  necessary  for  sanitary  and  domestic 
liurposcs,  cannot  he  entertained  in  .so  far  as  it  relates  to 
the  extraordinary  and  wasteful  use  proposed. 

(4)  It  has  been  shown  that  very  substantial  injuries 
have  been  made,  and  are  being  sutfered  by  navigation  in- 
terests. Fears  for  future  and  more  extensive  damages,  by 
reason  of  increased  diversion,  are  exceedinglv  well  founded, 
and  justify  the  demand  that  some  improved  method  of  sew- 
age disposal,  which  shall  not  require  the  abstraction  of  any 
consideialiie  quantity  of  water  from  Lake  Michigan  nor  the 
diversion  of  other  outlets  of  waters  which  would  naturally 
flow  into  it,  be  adopted. 

(5)  That  the  Dominion  of  Canada  has  the  right  to  a 
voice  in  the  disposition  of  the  waters  of  Lake  Michigan  for 
sanitary  purpo.ses  in  so  far  as  such  diversion  injuriously 
alFects  navigation,  because  her  citizens  are  accorded,  by 
treaty,  the  right  of  free  navigation  in  that  lake,  and,  in  tha*: 
no  diversion  can  be  made  without  injuriouslv  affecting  her 
harbors,  channels  and  canals. 

(<!)  It  having  been  shown  that  the  sewage  of  Chicago 
can  be  so  treated  and  disposed  of  by  other  means  than  the 
present  dilution  methods,  by  which  great  quantities  of  water 
are  withdrawn  from  Lake  Michigan  and  discharged  through 
the  drainage  canal  into  the  Illinois  River,  it  is  contended,  on 
behalf  of  Canada,  that  the  abstraction  of  water  from  Lake 
Michigan  shall  be  limited  to  such  quantity  as  .shall  not  in- 
juri.iusly  affect  navigation  interests  on  the  Canadian  side 
of  the  boundary,  and,  that  such  limitations  shall  take  effect 
at  the  end   of  such  time,  as   in  your  judgment,  may  be  rea- 
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scnably  necessary  for  the  sanitary  district  to  instal,  and  put 
into  use,  the  works  which  may  be  lequired  for  disposing  of 
the  sewage  by  other  means  than  by  the  dilution  method  now 
in  use. 

(7)  That,  in  view  of  the  fact  that  the  sanitary  district 
claims  that  permits  hitherto  issued  deal  only  with  the  flow 
through  the  lower  portion  of  the  Chicago  river,  and  that  it 
has  the  right  to  take  any  amount  of  water,  without  permis- 
sion, through  the  canal,  provided  it  is  supplied  through  other 
feeders,  it  is  respectfully  requested  that  all  permits  be  only 
for  such  limited  quantity  of  water  as  shall  not  iniuriously 
affect  navigation  on  the  lakes  and  the  St.  Lawrence  River, 
and  be  .-o  worded  as  to  .-tate  the  total  (luantity  which  the 
.sanitary  district  of  Chicago  may  be  permitted  to  withdraw 
for  domestic  and  sanitary  purp(,>es  from  the  drainage  basin 
of   Lake  Michigan. 

We  feel  confident  that  the  interests  of  humanity  at 
Chicago,  and  the  levels  of  the  Great  Lakes  and  of  the  St. 
Lawrence  River,  can  best  be  protected  by  the  installation  of 
a  modern  system  of  sewage  disposal,  rather  than  by  using 
a  method  which  has  been  shown  to  be  injurious  to  the  naviga- 
tum  and  commerce  of  both  nations  and,  further,  that  the  in- 
terests of  the  public  generally  will  thus  be  protected  and 
their  welfare  promoted. 

It  will  be  noted  that  this  work  was  not  undertaken  by 
the  United  States,  but  wa.s  done  under  authority  assumed 
by  the  State  of  Illinois. 

Cases  involving  diversions  in  boundary  waters  were  now 
and  then  arising,  and  legal  machinery  to  deal  with  them  was 
not  complete;  this  gave  rise  to  the  following  clause  in  the 
United  States  River  and  Harbors  Act,  1902: 

"The  President  of  the  United  States  is  h  -reby  requested 
to  invite  the  Government  of  Great  Britain  to  join  in  the 
formation  of  an  International  Commission,  to  be  composed  of 
three  members  from  the  United  States,  and  three  who  shall 
represent  the  interests  of  the  Dominion  of  Canada,  whose 
duty  it  shall  be  to  investigate  and  report  upon  the  coi.ditions 
and  uses  of  the  waters  adjacent  to  the  boundary  lines  between 
the  I'nited  States  and  Canada,  including  all"  of  the  waters 
of  the  lakes  and  rivers  whose  natural  outlet  is  by  the  river 
St.  Lawrence  to  the  Atlantic  Ocean,  also  upon  the  mainten- 
ance and  regulation  of  suitable  levels,  and  also  upon  the 
effect  upon  the  shores  of  these  waters  and  the  structures 
thereon,  and  upon  the  interests  of  navigation  by  reason  of 
the  diversion  of  these  waters  '.-r  changes  in  their  natural 
flow;  and,  further,  to  report  upon  the  necessary  measures 
to  regulate  such  diversion,  and  to  take  such  recommendations 
for  improvements  and  regulations  as  shall  best  subserve 
the  interest  of  navigation  in  said  waters." 


■■•-',.♦, ' 


-^,HV  '■■  *   >^''* 


^_jfm': 


i-r^ 


W 


m 


mirnhx 


International  Waterways  CommiHsiun  Formed 

There  followed  negotiations  between  Great  Britain  and 
the  United  States,  and  in  due  time  the  International  Water- 
ways Commission  was  formed,  three  members  bi'injr  appointed 
by  each  country,  the  first  meetinRs  being  held  early  in  l'.)05. 

The  International  Waterways  Commission  carried  on 
Its  work  in  an  able  and  impartial  manner,  and  set  at  res*: 
many  important  questions  that  had  arisen  in  reference  to 
boundary  wateis,  and  dealt  with  the  St.  Lawrence  River  at 
several  points,  including  parts  of  the  river  below  the  45th 
parallel,  where  the  river  is  wholly  Canadian  territory,  thus 
treatiMK  the  whole  river  above  .Montreal,  at  least,"  as  an 
international  waterway. 

In  thus  dealinjr  with  the  river  in  Canadian  territory, 
the  true  and  intended  olfect  has  been  given  to  the  spirit 
of  the  various  treaties  which  recognize  the  St.  Lawrence  as 
an  international  waterway  from  the  Great  Lakes  to  the 
sea. 

In  the  working  out  of  many  of  the  questions  that  eamo 
before  the  Commission,  it  soon  became  evident  that  boundary 
waters  should  be  more  explicitly  defined,  and  it  was  thought 
best  to  place  this  definition  and  other  matters  relating  to 
boundary  waters  in  the  form  of 
Britain  and  the  L'nited  States. 


treaty    between    Great 


Waterways  Treaty  Signed 

.Accordingly,  such  a  treaty  was  negotiated  and  the  result 
was  the  signing  of  the  Waterways  Treaty,  on  the  11th  Jan- 
uary, I'.Hl'.t. 

Thi-  treaty  was  made  with  the  desire  to  prevent  dis- 
putes regarding  the  use  of  boundary  waters,  and  to  settle 
all  questions  pending  between  the  two  countries  involving 
the  rights,  oliligations,  or  interests  of  either  in  relation  to 
Uie  other,  or  to  the  inhabitants  of  the  other,  along  their  com-- 
nion  frontier. 

This  treaty  .n  -lo  way  cancels  or  limits  the  application 
of  th"  principles  in  the  previous  treaties,  but  was  intended 
more  speiifieally  to  define  boundary  waters.  It  agues  that 
the  navigation  of  all  navigable  boundary  water  shall  forever 
continue  free  and  open  for  the  purpose  of  commerce  to 
both  countries  e(iually.  subject,  however,  to  any  laws  and 
regulations  of  either  country  within  its  own  territory  not 
inconsistent  with  such  privilege  of  free  navigation^  and 
applying  eijually  and  without  discrimination  to  both  coun- 
tries. These  rights  also  extend  to  Lake  Michigan  and  to 
all  canals  connecting  boundary  waters  and  now  existing,  or 
which  may  hereafter  be  constructed,  on  either  side  of  the 
line.     Articles  :',  and  4  read  as  follows:-— 
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"It  IS  ajTrfcl  that,  in  addition  to  the  usivs,  obstructions 
and  diversions  heretofore  permitted  or  hereafter  provided 
for  by  special  agreement  between  the  parties  hereto,  no  lur- 
ther  or  other  uses  or  obstructions  or  diversions,  whether 
temporary  or  permanent,  of  boundary  waters  on  either 
side  of  the  line,  shall  be  made  except  by  authority  of  the 
United  States  or  the  Dominion  of  Canada  within  their  re- 
spective jurisdiction  and  with  the  approval,  as  hereinafter 
provided,  of  a  joint  commission,  to  be  known  as  the  Inter- 
national   Waterways    Commission. 

"The  foreKoinjf  provisions  are  not  intended  to  limit  or 
interfere  with  the  existin,?  rights  of  the  Government  of  the 
Lnited  .States  on  the  one  side  and  the  Government  of  the 
Dominion  of  Canada  on  the  other,  to  undertake  and  carry 
on  Kovernmental  works  in  boundary  waters  for  the  .leepcn- 
mg  of  channels,  the  construction  of  breakwaters,  tlu.  im- 
provement of  harbors,  and  other  governmental  works  for 
the  benefit  of  commerce  and  navigation,  provided  that  -,uch 
works  are  wholly  on  its  own  side  of  the  line,  an.l  do  not 
materially  affect  the  level  ..r  flow  of  the  boundary  waters 
on  tht"  other,  nor  are  such  provisions  intended  to  interfere 
with  the  ordinary  use  of  such  waters  for  domestic  and  sani- 
tary purposes. 

"The  high  contracting  parlies  agree  that,  except  in  cases 
provided  for  by  special  agreement  baween  them,  they  will 
not  permit  the  construction  or  maintenance  on  their  r-- 
spective  sides  of  the  boundary  of  any  remedial  or  protective 
works  or  any  dam  or  other  obstructions  in  waters  flowing 
from  boundary  waters,  or  in  waters  at  a  lower  leve'.  than 
the  boundary  in  rivers  Howing  across  the  ix.undarv,  the 
effect  of  which  IS  to  raise  the  natural  level  of  waters  on  the 
other  sK.e  of  the  boundary,  unless  the  construction  or  main- 
tenance thereof  is  ajiproved  by  the  aforesaid  International 
Waterways   Commission. 

"It  is  further  agreed  that  the  waters  herein  defined  as 
boundary  waters,  and  waters  flowing  across  the  boundary, 
shall  not  be  polluted  on  either  side  to  the  injury  of  healtn 
or  property  of  the  other." 

This  treaty  established  the  International  .Joint  Commis- 

^Tu.  u'^  ''''''''  ^^''  "'"'■'-'  "f  the  commission  formerly 
established,  and  this  c.mmission  has  juris.iiction  over 
maneis  under  -Articles  3  and  4  of  the  treaty  governed  by  the 
tollowing  principles: 

Kach  country  shall  have  on  its  own  side  of  the  boundary 
equal  and  similar  rights  in  the  use  of  the  waters  herein- 
betore  defined  as  boundary  water;  and  the  following  order  of 
precedence  shall  be  observed  in  the  uses  t..  which  the  water 
shall  be  put: 

1.     U^Ps    for    ,loni««f;.. 


i.urpD.^c.- 
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2.  Uses  for  navigation,  indudini;  thu  service  of  cana'.'i 
for  the  purposes  of  navigation. 

3.  Uses  for  power  and  for  irrigation  purposes. 

The  Joint  Commission  is  a  body  to  which  all  matters 
involving  the  rights,  obligations,  or  interests  of  either 
countr.v  in  relation  to  the  other  regarding  boundary  waters 
ma.v  be  referred,  the  reference  being  made  by  the  Senate  of 
the  United  States,  and  the  governor-in-council  of  Canada. 

The  powers  of  the  commission  are  broad,  and  the  spirit 
of  the  whole  agreement  is  broad  and  common  sense,  and  as 
it  has  been  administered  by  capable  men  on  both  sides,  there 
is  very  little  chance  of  any  serious  disagreement  arising  as 
to  the  use  of  boundary  waters. 

From  the  foregoing,  the  legal  or  international  status 
of  the  river  will  be  understood,  and  what  is  not  generally 
api)reciated  is  the  fact  that  the  St.  Lawrence  River  is  an 
international  highway  from  the  Great  Lakes  to  the  sea,  and 
there  is  the  greatest  freedom  possible  accorded  to  both 
countries  of  the  use  of  the  river  and  its  improvements  in 
common,  a  condition  which  I  do  not  think  exists  elsewhere. 

Since  the  time  of  the  Indian  fur-trader  there  have  been 
many  changes  on  the  river,  made  from  time  to  time  to  meet 
the  growing  needs  of  the  increasing  population,  and  the 
history  of  these  improvements  in  navigation  is  interesting. 
It  will  be  observed  that  these  improvements  only  served  the 
generation  that  conceived  them,  and  a  constant  succession 
of  larger  works  has  been  the  result,  so  that  we  find  ourselves 
to-day  discussing  plans  for  further  expansion  of  navigation 
on   the  Great   Lakes  and  the   St.   Lawrence  River. 

Development  of  Canal  System 

The  first  lock  canals  in  Canada  \vere  built  on  the  St. 
Lawrence  around  the  upper  and  lower  of  the  three  rapids 
between  Lake  St.  Francis  and  Lake  St.  Louis.  They  were 
built  by  the  Royal  Engineers,  and  finished  in  1783.  The 
locks  were  40  ft.  long,  C  ft.  wide,  with  30  in.  of  water  on  the 
sill. 

In  181.")  money  was  voted  by  lower  Canada  for  the  con- 
struction of  the  Lathine  Canal,  and  the  work  was  completed 
in  ]S2ri.  This  canal  was  48  ft.  wide  at  the  water  surface 
and  4'-  ft.  deep.  There  were  seven  locks,  each  100  ft.  long 
and  20  ft.  wide,  built  of  masonry. 

In  1818,  a  joint  commission  from  upper  and  lower  Can- 
ada reported  in  favor  of  a  canal  system  foi'  the  St.  Law- 
rence, with  4  ft.  depth  of  water,  that  being  the  depth  of 
the  Erie  Canal. 

The  year  after  the  Lachine  Canal  was  comi)leted,  the 
Royal    Engineers   recommended   longer  and   wider   locks  for 
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the  St.  Lawrence,  with  8  ft.  nf  water,  and  in  18;)2  a  decision 
was  come  to  that  the    'e'  'h  of  water  should  be  '.I  ft. 

The  Cornwall  (ana.  was  commenced  in  18.U,  but  the 
rebellion  interfered  with  its  completion,  and  it  was  not  com- 
pleted until  184;!.  Its  locks  were  200  ft.  lonjr,  55  ft.  wide 
and  it  had  9  ft.  of  water  on  the  sill. 

The  Beauharnois  Canal  wa.s  enlarged  about  the  .same 
time  to  similar  dimensions,  and  was  openid   in   1848. 

The  canals  at  Farran'.s  Point  and  Rapid  Plat,  and  the 
Galops,  now  known  as  the  Williamsburg  Canals,  were  com- 
pleted in  1847,  upon  the  same  scale  as  the  Beauharnois  Canal. 

In  1871  a  commission  appointed  by  the  Federal  Govern- 
ment advise<l  a  uniform  scale  of  navigation  for  the  St. 
Lawrence  Canals,  with  locks  270  ft.  by  4.')  ft.  and  12  ft.  of 
water  on  the  sill.  However,  in  1875,  the  Dominion  Parlia- 
ment ordered  that  the  en'iarjred  canals  should  be  deepened 
so  a.s  to  pass  vessels  drawing  14  ft.  of  water,  and  this  was 
done  without  regard  to  the  other  dimensions  of  the  locks. 

The  canals  were  Kradu.illy  enlarged  to  these  dimension.s, 
and  vessels  2ti0  ft.  lonp,  45  ft.  beam,  can  pas.s  between  Mont- 
real and  Lake  Superior,  and  drawing  between  1.3  and  14  ft. 
of  watei'.  The  locks  were  found  to  be  too  short  before  com- 
pletion. 

The  extent  of  canal  and  river  navigation  from  Montreal 
to  Lake  Ontario  is  shown  in  the  following  table: 


Miles        Locks         Rise 

Lachine    Canal    8.50  5  45 

Lake   St.    Louis   

Soulanges  Canal   14.00  4  84 

Lake  St.   Fiaiicis   

Cornwall  Canal    11.50  6  48 

River       

Farran's   Point  Canal   75  1  ,31;, 

River    

Morrisburg  Canal  3.70  2  11  U 

River    

Galops   Canal  ., 7.00  3  ISK, 

River  to  Prescott  


Miles 
15.25 
31.00 

4.70 
10.25 

4.10 


Totals    46.05 
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In  refening  to  the  St.  Lawrence  canal  .-ysteni  it  must  be 
remembered  that  it  is  only  a  part  of  the  through  system  of 
naviiiation  to  Lake  Superior.  The  Sault  Ste.  Marie  Canal 
ami  the  Welland  Canal  form  the  links  which  connect  up  the 
Great  Lakes. 

The  volume  of  traffic  in  the  upper  lakes  has  forced  the 
inlargement  of  the  Sault  Ste.  Marie  Canal,  and  a  corre- 
sponding enlargement  of  the  Welland  Canal  is  in  progre.sK. 
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This  KiowinK  ni'cessity  must  travel  .lownstrtam,  anil  it  is  a 
<iu.-tii,n  of  time  when  thi-  St.  I.awifn.c  canals  must  be  en- 
larKfil  to  meet  the  demaml  of  tiartic  arising  from  the  west 
and  si'ckinK:  its  outlft  at  Montreal. 

In  Older  to  jrive  an  idea  of  the  k'lowth  and  maRnitude 
of  the  triiUii-  between  Lake  Huron  and  Lake  Superior,  I  will 
iiuoi,.  from  a  late  report  of  Mr.  Sanford  Kvans,  who  ha;, 
made  u  lareful  report  on  the  canal  situation: 

"In  tons  of  ear^o  and  in  net  rejfi.stered  tonnage  of  ves- 
sels, the  irallie  through  the  .Sault  .Ste.  Marie  canals  during 
somewhat  less  than  ei^ht  months  of  open  navigation  greatly 
exceeded  the  twelve  months'  total  of  any  other  canal  or  of 
any  sinjfle  port  in  the  world.  Its  fiKU.res,  .so  far  as  narrow 
waterways  are  concerned,  are  apparently  surpassed  only 
by  those  of  the  Detroit  River,  which,  in  addition  to  carrying 
over  87  per  cent,  of  the  tiafJic  which  also  i)asses  through  the 
Sault  .Ste.  Marie  canals,  carries  trattic  to  and  from  Lake 
Michigan,  Lake  Huron,  and  Georgian  Bay  and  local  traffic 
for  Detroit  Hiver  i)orts.  .A  direct  comparison  in  freight  tons 
with  the  traflic  through  the  .Suez  Canal  is  not  practicable, 
but  the  net  registered  tonnage  o*"  ves.sels  passing  through 
the  Suez  Canal  in  the  year  191.3  was  20,033,884  tons,  while 
the  net  registered  tonnage  of  vessels  passing  through  the 
Sault  Ste.  Marie  canals  in  the  navigation  .season  of  the 
same   year  was   r,7,y89,715   tons," 

Neither  the  canals  of  Canada  nor  those  of  the  United 
States  impose  tolls,  perfect  reciprocity  prevails  in  the  use 
of  these  artificial  waterways. 

In  I'.tir.  out  of  24,000,000  tons  of  freight  carried  through 
the  Canadian  canals,  1(3,000,000  tons  was  United  States  busi- 
ness, and  in  like  manner  much  Canadian  freight  used  the 
r  X  lock  at  Sault  Ste.  Marie.  At  this  point  the  traffic  is 
about  iry'r  U.S.  and  25';  Canadian  business.  Canadian  wheat 
carried  through  the  Canadian  canal  has  exceeded  100,000,000 
in  one  year,  the  total  (luantity  of  Canadian  wheat  and  flour 
passing   in   ISIK!  was  equivalent  to  202,000,000  bushels. 

Dee|)  water  navigation  ends  at  Buffalo,  the  Welland 
Canal  having  but  14  ft.  of  water  on  the  sill,  and  this  draft 
continues  in  all  of  the  Canals  on  the  St.  Lawrence  to  Mont- 
real. 

A  new  Welland  Canal  is  now  in  course  of  construction 
and  will  provide  for  a  depth  of  25  ft.,  the  locks  will  be  800 
ft.  long  and  80  ft.  wide,  and  will  be  built  so  as  to  provide 
30  ft.  of  water  at  some  future  time. 

Thus,  you  will  see.  that  deep  water  navigation  will  soon 
be  an  accomplished  fact  as  far  as  Lake  Ontario,  but  the 
logical  terminus  of  deep  water  navigation  with  the  interior 
of  the  country  is  undoubtedly  Montreal,  so  that  the  enlarge- 
ment  of  the  navigation  system  on  the   St.   Lawrence  River 
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will  bidimc  an  fionoinic-  necessity  in  nrdiT  to  uvDid  much 
tiuiis-shipnii'tit  iir  the  ilivcr.sion  of  ('aniiciian  frciRht  to 
Anicriran   route.s. 

Tiadi-  will  follow  tho  liiii'  of  least  rcsjstnnci',  and  an 
aniplf  canal  capacity  will  provide  this,  and  assure  a  Inrirer 
volunii'  of   freight   rcachinjr   Montreal. 

By  the  irovcrnment  of  Canada  undertakinir  the  construc- 
tion of  a  new  Welland  Canal,  it  has  committed  itself  to 
th.  principle  of  canal  tnlarjtement,  and  as  this  canal  is  one 
link  in  the  chain  of  communication,  the  chain  must  he  com- 
pleted or  the  roult  will  he  that  we  will  be  buildinK  the  new 
canal  to  iartrely  assist  American  transportation  routes,  and 
this  can  onl;-  be  corrected  by  extending  ample  navigation 
facilities    to    Montreal. 

Economical  TonnaKe  for  ShipH 

In  respect  to  grain  carrying,  it  is  interesting  to  note 
that  in  lHU  there  were  l,8.!(i,0()0  tons  which  passed  down 
through  the  St.  Lawrence  canals  to  Montreal,  and  in  the 
same  year  the  railways  brought  down  t)!M),()()0  tons.  In  I'.UG 
these  canals  c.uried  .■!..!(;8,()0()  tons  of  freight,  of  which  2,- 
KM.OOO  moved  (  astvvard  and  of  which  1,575,000  tons  origin- 
ated above  Lake  Krie.  The  limitation  is  the  2,000  '  ship, 
as  far  as   St.    Lawrence   navigation   is  concerned,  with 

increasing  capacity  more  frciirht  will  be  carried  and  order 
to  meet  the  development  in  the  west,  greater  carrying  capa- 
city will  be  demanded. 

While  the  carrying  capacity  of  the  canals  has  never  been 
taxed,  and  the  canal  system  is  capable  of  carrying  five  times 
the  present  amount  of  freight  carried,  it  must  be  remembered 
that  the  cost  of  carriage  per  unit  is  the  governing  factor. 

A  2,000  ton  ship  is  not  an  economical  unit  in  lake  trans- 
portation, and  lake  transportation  conditions  must  be  con- 
tinuous from  the  Great  Lakes  to  Montreal,  consequently  the 
carrying  capacity  of  lake  vessels  must  be  provided  for  from 
the  lake  to  Montreal. 

This  calls  for  the  enlargment  of  navigation  channels,  to 
a  point  agreeing  with  the  scale  of  lake  carrying  vessels,  up 
to  at  least   10.000  tons. 

The  development  of  the  port  of  Montreal  has  been  in 
progress  for  many  years  and  has  reached  a  high  point  of 
etticiency,  with  larger  possibilities  in  the  future.  This  devel- 
opment has  kept  pace  with  the  improvement  in  the  channel 
below  Montreal.  This  work  has  begun  in  1844  when  the 
channel  was  only  11  ft.  deep.  In  1857  it  had  reached  a  depth 
of  18  ft.  and  in  1888  the  depth  wa.s  27'2  ft.  The  present 
depth  of  35  ft.,  I  do  not  consider  as  the  ultimate  depth,  for  a 
depth  of  40  ft.  will,  no  doubt,  be  eventually  necessary  in 
order  to  leach  an  adequate  development  of  the  port 
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The  (Ifopeninir  of  the  chann«-l  hn«  had  the  elfcit  of  some- 
what lowfritiK  the  wafer  in  the  harbor,  and  xome  mheme 
will  hiivc  to  I),,  resorted  to  by  which  this  loss  may  b.'  lom- 
pen.xuteil  for.  and  probably  a  plan  will  be  arrived  at  whereby 
deei)er  water  will  be  obtained  with  a  minimum  of  dredjjinK, 
and  whiih  in  elTcct  will  be  a  continuation  of  the  canal  .xy.ttem 
to  tide- water.  However,  this  is  a  matter  tiat  will  best  be 
settled  by  hydraulic  enirineerx.  but  there  is  no  doubt  that 
the  conditions  can  be  met  within  the  bounds  of  economic 
operation. 

Nature  ha.s  provided  ua  with  a  won<l.'rful  river,  and  it 
will  be  (,ur  iluty  to  make  the  best  use  of  it  that  is  possible 
in  the  interests  of  the  proKres.s  of  the  country. 

With  the  openintf  up  of  the  country  and  the  development 
of  wheat  fields  and  coal  ami  iron  mines,  the  dcinanils  on  water 
borne  tratbc  increased  in  later  years,  and  which  resulted  in 
the  Ki.i.lual  development  of  a  type  of  vessel  that  wa  found 
to  be  best  suited  to  (he  reijuiremenis  of  the  lake  and  river 
commerce,  so  that  to-day  there  exists  a  (freat  Meet  of  vessel.s 
designed  from  experience,  and  eminently  fitted  for  the  service 
they  are  |wrformin»f,  the  like  of  which  will  not  be  f.iund 
elsewhere. 

But  while  the  shipping  on  the  lakes  was  developing,  the 
system  of  railways  from  east  to  west  vvas  also  makintr  Kseat 
strides  so  that  now  the  cost  of  haulinjr  a  ton  of  freik'ht 
parallel  to  the  waterway  has  been  reduced  to  figures  that 
compel  the  most  strict  economy  in  desiirn  and  operation  of 
water  carriers,  and  the  railways  have  the  eternal  advantage 
of  beniK  able  to  operate  for  five  months  in  the  year  more 
than  the  lake  and  river  carriers,  owinK  to  fixed  climatic 
conditions. 

These  conditions  have  been  fairly  well  met  by  the  de- 
.siKners  of  lake  and  river  carriers,  an<l  the  type  now  in  ser- 
vice may  be  considered  as  satisfactorily  meetintr  the  condi- 
tions that  have  been  impo.sed  in  the  ivolution  that  has  gradu- 
ally taken  place. 

The  type  of  vessel  suitable  for  the  lake  and  river  navi- 
jration  is  now  eminently  suited  to  its  purpo.se,  and  is  not 
suitable  for  sea-jroinp  trade. 

In  like  manner  the  ocean-iroint?  traffic  has  demanded 
changes  in  the  structure  of  ships,  so  that  the  ocean-going 
vessels  would  be  out  of  place  in  inland  navigation,  from 
the  fact  that  the  two  services  arc  not  alike  in  'heir  demands, 
and  the  ocean-going  vessels  having  to  be  bu  i  to  a  higher 
gra<;e  of  specification  as  to  structure  and  have  less  cargo 
space  than  the  standard  lake  vessel  can  afford,  thus  increas- 
ing the  cost  of  haul  of  the  ocean  vessel  in  lake  traffic,  as 
compared  with  the  type  of  vessel  ev.dved  from  the  experience 
of  those  engaged  in  lake  traffic  for  many  years. 
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It  fdlli'W-i  tlH'ri'fi.if,  that  the  capital  itivv.stnictit  in  a 
Uke-jroinjf  \vAnf[  is  li-ss  |ht  lapaiity  than  in  an  m<'an-»fciinrf 
vessel,  and  it  will  not  only  for  thix  nason  but  also  for 
MiTi-iux  oprratinK-  s.a^i.nM.  In-  lnlp■w^ih|,.  {,„■  th,.  two  to  n>m- 
ptti'  in  thf  laki'  rairyinj;  trade. 

Thi.  two  ti.'Ids  of  a.tivity  seem  f,,  l>.'  <lcHily  di-llnod,  that 
fhi-  lake  and  livcr  vimscIs  must  stay  in  the  inland  watois, 
and  the  ocfun-iroinjr  vi>s.md«  must  ply  hctwocn  ocean  ports 
in   older   to   work   out   the  economic   lituation. 

St.  I.awrencf  Rl%er   I'mjcct 

I  have  been  a  student  of  the  St.  Lawrence  for  many 
years.  In  l;til  I  addres-ed  the  Canadian  Club  in  Montreal 
on  th.'  suiiject  and  in  the  course  of  my  remarks,  I  .said: 

"I  think  the  time  has  come  when  such  a  study  of  the 
St.  l-awrcnee  should  be  made,  and  this,  before  we  should 
commit  ourselves  to  heavy  expenditures  on  competitive 
routes.    ,    .    . 

"The  idea  of  canalizing  the  river  by  maintaining  the 
navijratioo  ...mel  in  the  river  and  erecting  <lams  below  the 
various  rapn  locking  at  each  dam,  has  been  the  dream  of 
enKineer.-^  fo  many  years,  and  this  ha.s  of  late  been  promin- 
ent'- l.roujrht  forward  '  y  the  propo.sal  of  a  power  company 
to   1   1  at   the   Lonji:  Sault    Kapids   in   this  way. 

•'John  Kennedy,  our  best  authority  on  such  matters, 
and  whose  judgment  I  would  not  (|uestion,  has  concluded 
that  works  such  as  are  proposed  at  the  Lon»f  Sault  can  be 
wisely  and  safely  built  and  maintained,  and  I  think  that  the 
name  may  be  said  of  similar  works  if  con.structed  at  the 
other   rapids.   .   .   . 

"I  am  not  now  statintr  that  this  is  the  best  wav  of  im- 
provins:  ravi>ration  so  as  to  create  the  greatest  benefit.  The 
question  is  a  very  jfreat  one,  and  of  vast  importance,  and  we 
have  not  the  evidence  before  us  to  form  a  correct  opinion. 
The  (luestion  is  a  national  one,  and  I  think  that  it  should 
be  carefully  studied,  so  that  the  future  policy  of  inland  navi- 
gation may  be  carried  out  on  more  definite  lines  thiin  the 
l)resent    knowledge   warrants.    .    .    . 

"The  ciuestion  before  us  nuw  is  not  the  maintenance  of 
present  conditions  of  navifration,  but  how  can  these  condi- 
tions  be    improved.    .    .    . 

"Is  it  not  common-sense  to  think  about  this,  and  to  pro- 
vide for  the  future  as  broadly  as  we  can?  What  I  would 
urjje  is  that  a  careful  study  of  this  whole  subject  be  made 
now,  so  that  a  definite  policy  may  be  adopted  in  order  to  pet 
thr»  Rieatest  efliciency  out  of  what  nature  has  K'iven  us." 

Since  that  time  I  have  had  a  more  intimate  knowledge 
of  the  rivers  through  my  studies  in  connection  with  the  Long 
Sault  Rapids  and  the  Cedai   Rapids.     This,  of  cour.-^e.  w.t:  n 
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physical  study,  but  it  has  impressed  up(,n  me  the  bigness 
of  the  St.  Lawrence,  and  the  very  formidable  problems  to 
be  faced  in  dealins  with  this  jjreat  river,  so  that  I  feel  that 
those  who  speak  easily  of  handling:  this  vast  river  do  so 
without  full  knowledge,  and  it  is  sometimes  a  case  where 
"fools  step  in  where  angels  fear  to  tread."  Not  that  it 
cannot  be  done,  but  what  I  mean  is  that  the  cost  of  the 
necessary  works  of  development  has  been  seriously  under- 
estimated. 

Confine  Ocean  Vessels  to  Ocean  Torts 

One  principle  I  may  state  now  is  that  ocean  vessels 
must  be  confined  t(,  trallic  l,etween  ocean  ports  and  lake 
vessels  to  lake  ami  river  tiattic  for  the  best  reasons,  which 
are  those  of  economical  operation,  and  anything  else  Would 
lie   unnatural   and   economically   unwise. 

We  can  therefore  dismiss  the  idea  of  the  western  lake 
pc-ts  of  having  ships  from  Liverpool  visiting  them,  for  no 
ocean  liner  company,  I  am  convinced,  would  ever  suffer 
their  ships  to  waste  time  in  navigating  the  canals  and  lakes 
when  the  same  ships  could  be  actively  engaged  in  transport- 
ing tre:ght   between  what  are  now  known  sea-ports. 

The  navigation  of  canals  by  large  ocean-going  vessels 
IS  no  easy  i.roblem,  for  with  such  a  very  restricted  channel, 
a  lea  wind  compels  very  slow  speed  and  great  difficulty  in 
keeping  the  channel,  and  the  approach  to  the  locks  is  trouble- 
some causing  great  delays  and  very  often  other  serious 
tidufjle. 

In  my  opinion  lake  and  river  tratiic  is  so  different  to 
ocean  traffic  that  I  cannot  see  how  the  two  can  be  harmonized 
...  i.roduce  satisfact.uy  economic  results,  and  from  this  1 
conclude  that  each  must  remain  in  the  element  it  is  econ- 
omically suited  to.  and  which  means  that  freight  must  be 
iransferied  from  the  ocean  vessel  to  a  lake  vessel  or  other 
carrier  at  the  ocean  terminal. 

-Vow.  this  is  what  is  being  done  at  present,  but  it  is  the 
desire  of  many  that  the  scale  of  such  traffic  should  be  in- 
cri.ased.  but  the  most  that  can  be  hoped  for  is  that  the 
carriers  of  east  boumj  cargoes  shall  have  full  cargoes  for 
their  return  trip. 

1  may  say  that  some  years  ago  I  was  very  enthusiastic 
about  1iie  idea  of  a  through  cargo  fi'oni  Liv.-rpool  to  Fort 
William,  but  serious  thought  has  brought  me  to  the  con- 
clusion that  it  is  not  possible,  purely  from  the  economic 
reasons  that  are  dominant,  and  cannot  in  mv  opinion  be 
over-ruled,  because  of  practical,  physical  and  economic  facts. 

After  reading  the  evidence  that  v.as  presented  to  the 
International  .Joint  Commission,  and  also  the  expressions  of 
oiinuon   which   from   time   fo   time   have   been   given    bv   able 
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men  both  in  favor  of  and  ajjainst  the  proposition,  I  i-annot 
but  feel  that  the  weight  of  evidence  is  against  the  carrying 
out  of  the  project  of  ocean  carriers  travelling  inland,  both 
for  physical  and  commercial  reasons. 

This,  however,  does  not  mean  that  the  lakes  and  St. 
Lawrence  route  should  not  be  improved,  but  the  scale  upon 
which  improvement  may  be  carried  out  must  be  justified  by 
future   expansion    of   business. 

Is  an  International  Proposition 

The  discussion  of  this  question  has  been  widespread  and 
general,  and  in  most  cases  it  has  been  considered  from  the 
standpoint  of  puiely  local  benefit  to  the  exclusion  often,  of 
the    principles   involved. 

The  cast  is  generally  credited  with  being  lukewarm  and 
even  oppDSf.'d  to  the  project,  while  the  west  is  very  positive 
in  endorsing  it  and  is  strong  in  its  advocacy  of  the  project. 

The  work  is  international  in  its  character,  the  river 
being  a  boundary  between  the  two  countries  from  Lake  On- 
tario to  the  45th  parallel  of  latitude,  and  under  the  treaties 
between  (Jreat  Britain  and  the  United  States,  the  whole 
river  is  an  international  highway  between  the  (Ireat  Lakes 
and  the  sea,  so  that  insofar  as  concerns  navigation,  the 
rights  of  the  two  countries  are  equal,  and  any  action  to- 
wards development  must  be  co-operative,  the  jurisdiction 
under  the  treaty  of  190'.)  being  vested  in  the  "International 
Joint   Commission.'" 

The  political  relations  between  the  two  countries  are 
perhaps  more  cordial  than  between  any  other  two  countries, 
so  that  the  question  can  be  freely  discussed  without  fear  of 
causing  any  feeling  of  jealou.-y.  which  leaves  it  for  discussion 
on   its   merits   only. 

I  think  that  it  will  be  admitted  by  those  best  informed 
on  lake  and  river  traffic  that  the  existing  scale  of  canal  navi- 
gation is  not  of  sufficient  capacity,  and  in  fact  befoie  the 
completion  of  the  present  fourteen  feet  navigation  on  the 
St.  Lawience  River,  it  was  realized  that  the  locks  had  been 
built  too  short,  and  should  have  been  longer. 

Size  of  Canals 

The  scale  upon  which  the  system  is  proposed  to  be 
enlarged  is  '.hat  the  locks  provide  30  ft.  of  water  on  the  sill, 
and  that  the  prism  of  the  canal  provide  25  ft.  of  water  which 
can  be  subsequently  increased  to  30  ft.,  the  locks  to  be  of 
th<>  dimensions  already  adopted  for  the  Welland  Canal. 

Having  in  mind  that  the  public  works  heretofore  under- 
taken have  served  only  the  needs  of  the  generation  that 
built  them,  and  which  statement  is  substantially  true,  it  is 
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theiefon.  necessary  to  consider  very  carefully  w  ,t  scale  to 
determine  for  the  dimensions  of  future  public  works  so  as 
to  avoid,  if  possible,  building  too  small,  and  at  the  same  time 
not  to  overburden  the  works  with  such  hiph  costs  as  to 
pr-vent  their  being  carried  out. 

From  all  the  evidence  we  have,  it  would  appear  that  as 
a  revenue  producer  in  itself,  the  canal  svstem  will  not  be  a 
success,  and  any  dividends  will  only  be  in  the  expansion  of 
trade   in    the   two  countries  using;   the   water   route. 

From  the  evidence  siven  before  the  International  Joint 
(ommission,  it  would  appear  that  the  western  states  weie 
confident  that  the  improved  water  route  would  be  of  immense 
hencht  to  them,  by  jjivinp  cheaper  transportation  and  jjreater 
opportunity  for  expansion  of  business. 

The  west  may  be  over-optimistic  in  expecting  such  re- 
su  s  as  they  anticipate,  bu  ;.ad  it  not  been  for  the  optimism 
of  the  west  the  two  countries  would  not  ha'e  made  the  great 
progress  they  have  made  in  the  past  yeais. 

It  is  proper  to  provide  for  legitimate  demands  of  the 
future  as  far  as  justifiable,  but  care  will  have  to  be  exer- 
cised to  see  that  we  do  not  go  too  far. 

There  is  an  element  that  exists  which  renders  the  deter- 
mination of  the  scale  of  the  work  t,.  be  done  more  difficult 
than  at  first  apperrs,  and  that  is  the  length  of  time  inter- 
vening before  the  works  can  be  put  into  operarion,  an.l  dur- 
ing which  construction  will  be  progressing.  This  period  will 
be  from  twelve  to  fifteen  years. 

During  this  period  many  changes  will  take  place,  and 
the  works  will  have  to  be  designed  not  only  to  meet  the  con- 
ditions hfieen  years  hence,  but  to  meet  all  probable  condi- 
tions  that  may  arise  in  fifty  years,  an,)  during  that  period 
It  would  be  diflicult  to  predict  the  advance  in  land  trans- 
portation, when  no  doubt,  electric  power  will  have  firmly 
established  itself  on  our  railways  as  their  motive  power  thus 
reducing  costs  of  transportation  ami  'ncreasing  the  capacity 
of  the  railways.  But  it  must  be  remembered  that  the  reduced 
cost  of  operation  of  the  railways  can  only  come  from  the 
production    of    cheap   water    power. 

.After  all,  can  we  do  any  better  than  our  predecessors, 
who  built  as  wisely  as  they  could  foresee? 

The  same  problems  are  before  us  to-dav  except  that 
the  question  has  beei,  extended  to  include  navigation  between 
the   Great    Lakes   and   trans-Atlantic    ports. 

I  have  seen  no  evidence  which  convinces  me  that  this 
is  feasible  from  economic  reasons,  and  there  are  strong  ex- 
pressions of  opinion  by  (lualified  persons  that  the  idea  is  not 
commercial. 


25-ft.  Channel  Advocated 

Under  all  of  the  existing  circumstances  I  think  that  the 
wise  course  to  take  would  be  to  raise  the  standard  of  lake 
and  nver  navigation  to  the  point  where  it  would  appear  to 
be  justifiable,  and  improve  the  system  by  increasing  the 
present  14  ft.  navigation  to  a  depth  of  25  ft.  on  the  lock 
sill,  and  which  would  provide  for  the  vessels  that  are  trading 
on  the  lakes  and  which  have  proved  satisfactory,  both  as  to 
draft,  capacity  and  economy  of  operation.  Any  greater  draft 
than  2,5  ft.  will  involve  much  deepening  of  channels  and 
narbors,  and  which  could  not  be  justified  from  a  commercial 
point  of  view,  as  far  as  we  can  now  see. 

The  cost  of  a  25  ft.  channel,  as  compared  with  a  channel 
oO  ft.  deep  will  be  very  greatly  in  favor  of  the  lesser  depth. 

The  present  canal  system  of  14  ft.  draft  has  been  in 
opeiation  for  45  years,  and  it  neve  has  been  operated  ,■> 
its  capacity  and  an  examination  of  ie.-<ults  of  traffic  does  not 
show  any   indication  of  such  improvement. 

However,  it  is  after  all  a  question  of  economic  trans- 
portation. A  2,000  ton  ship  can  carry  its  cargo  at  a  certain 
price,  but  It  the  capacity  is  increased  to  10,000  tons  the 
cost   IS   very   naturally  reduced  per  ton. 

The  cost  per  ton  is  the  ruling  factor  and  there  is  no 
doubt  that  the  greater  tonnage  of  the  carrier,  the  less  per 
ton  will  the  freight  be  carried,  so  that  by  increasing  the  ton 
carried  capacity  up  to  certain  limits,  the  cheaper  will  be 
transpcrtation    per    ton    of   freight   carried. 

The  whole  of  the  navigation  system  from  Lake  Erie  to 
the  sea  has  been  built  by  Canada  at  her  own  expense-  this 
includes  220  miles  of  ship  channel  below  Montreal.  'This 
whole  chain  of  navigation  is  and  always  has  been  operated 
and    maintained    by    Canada    alone. 

I  regard  the  report  of  the  International  .Joint  Commission 
as  a  very  valuable  contribution  to  the  study  of  this  great 
qu(  nion,  and  it  in  no  way  is  convincing  that  t>-e  work  it 
ref,  IS  to  is  justified  by  present  demands  or  future  possibil- 
ities,  on   the   scale   that   is   proposed. 

1  speak  of  the  report  as  a  whole,  but  there  are  many 
points  in  detail  which  no  doubt  would  be  modified  bv  further 
consideration. 

I  Would  say  that  the  improvement  in  navigation  of  the 
St.  Lawrence  route  must  sooner  or  later  be  undertaken  in 
the  natural  progress  of  trade,  but  that  the  demand  for  this 
work  IS  not  imperative  at  present,  nor  is  Canada  now  in  a 
position  to  commit  herself  to  any  great  expenditure  on  public 
works. 

Alternative  routes  have  been  suggested  which  would 
make  the  terminal  at  New  York  instead  of  Montreal,  but  it 
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will   be   found    that    the   economic    route   will    follow    the    St. 
Lawrence  River,  where  nature  has  already  done  so  much. 

Power  Development  Feature 

Up  to  this  point  I  have  dealt  with  the  river  from  the 
point  of  view  of  its  importance  as  a  freight  carrying  medium. 
This  is  its  legitimate  business,  but  like  many  other  producers 
of  a  certain  product,  the  by-products  form  a  very  important 
source  of  prof't.  The  by-product  in  the  case  of  the  .St.  Law- 
rence   River  is  water   power. 

The  lelative  levels  of  the  laiies  may  be  stated  as  follows 
—  the  figures  indicating  their  surface  height  in  feet  above 
sea  level: 

Lake   Superior   603 

Lakes  Huron  and  Michigan  .581 

Lake   iM-ie  57;! 

Lake  Ontario  24G 


dilTerence  of  22  feet 
ditfeience  of  8  feet 
difference  of  .'i27  fer-t 


At  .Sault  Ste.  Jhuie  the  total  possibilities  in  power  de- 
velopment may  reach  75,000  h.p. 

.\t  .Niagara  Falls  if  all  the  water  could  be  used  to  its 
best  advantage,  it  would  produce  5,000,000  h.p.,  but 
this  will  be  impossible  of  realization  because  of  the  neces- 
sity of  retail  ing  the  scenic  etfect  of  the  falls,  and  also  be- 
cause the  possibilities  of  erticient  development  have  been  de- 
stroyed by  the  ^jresent  power  plants,  which  provide  the  most 
prominent  instances  of  inefficient  development  of  power  that 
we  know  of.  A  plant  lately  built  there  makes  use  of  the 
whole  elfectivi'  head  of  water,  and  this  should  produce  power 
at  a  low  price.  However,  a  very  largi-  amount  of  power  can 
yet  be  produced  at  Niagara  and  which  in  due  time,  no 
doubt,   will   be    produced   as  the   demand  arises. 

Between  Lake  Ontario  and  Montreal  harbor,  there  is  a 
fall  of  about  232  ft.,  and  a  large  portion  of  this  fall  can 
be  utilized  in  producing  pov-er.  This  fall  is  divided  between 
the  various  rapids,  which  render  the  canals  necessary.  The 
total   fall   is  distiibuted  about  as  follows: 

Lake  Ontario  to  lower  Williamsburg  lock  30.5  ft. 

Long  Sault  Rapids  48.0  ft. 

Soulanges    Canal    

Coteau,  Cedars  and  Cascade  Rapids  84.     ft. 

Lachine    Rapids 45.     ft. 


207.5  ft. 

There  is  here  a  possibility  of  developing  more  than 
4.000,000  h.p.,  of  which  60' r  would  be  entirely  in  Can- 
adian territoi  y.  and  Canada  would  W  entitled  to  one-half  of 
the  remaining  4071:. 
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At  present  I  wduld  ii'tranl  the  (luestion  of  watur  power 
development  on  the  St.  Lawienee  as  a  matter  (lenianding 
more  immediate  attention  than  naviKation,  The  improve- 
ment of  naviKation  on  the  river  is  an  unit  of  work  embracing 
the  whole  liver  from  Lake  Ontario  to  Montreal,  and  no  part 
will  be  of  any  value  until  the  whole  is  eomi)lete.  The  devel- 
opment of  water  power  will  eonsist  of  several  units,  each 
complete   in   itself. 

The  .niprovement  of  navigation  on  the  rivii-  is  a  unit 
of  work  embracing  the  whole  river  from  Lake  Ontario  to 
Montreal,  and  no  part  will  be  of  any  value  until  the  whole 
is  complete. 

It  would  seem  unreasonable  to  delay  the  development 
of  water  power  until  tlie  necessities  of  navigation  permitted 
it,  and  I  can  see  no  good  reason  why  water  power  should  not 
now  be  niade  use  of  on  the  river,  provided  the  works  are 
built  so  as  not  to  prejudice  the  carrying  out  of  a  greater 
scheme  of  navigation  at  a  future  date,  and  provided  also 
that   the  economies   of   the  project  are  sound. 

Several  suggestions  have  been  made  as  to  the  develop- 
ment of  power,  and  these  should  be  thoroughly  examined, 
and  if  found  to  be  feasible,  the  works  should  be  allowed,  es- 
pecially as  I  understand  that  private  capl'al  is  ready  to 
undertake  the  responsibility  of  the  works  and  their  oper.-tion. 

When  it  is  realized  that  to  produce  one  horse  power  for 
one  year  it  takes  ten  tons  of  coal,  you  will  readily  see  whr.t 
the  development  of  large  amounts  of  power  will  mean  in  the 
consumption  of  coal  and  in  its  transportation. 

The  resources  provided  by  the  St.  Lawrence  should  not 
be  allowed  to  remain  unproductive,  and  international  rights 
as  well  as  state  and  provincial  rights  can  be  safeguarded  for 
the  i)ublii-  benefit,  and  'he  future  of  navigation  need  in  no 
way   be  prejudiced. 

There  is  a  reason  why  the  power  development  of  the  St. 
Lawrence  could  not  be  hanilled  by  government  agencies,  in 
the  fact  that  coincident  with  the  construction  of  the  gener- 
ating stations  on  the  St,  Lawrence,  there  must  be  constructed 
vast  distributing  systems,  by  private  capital,  for  the  use  of 
the  energy  when  it  is  ready  for  delivery.  The  private  capital 
for  these  distributing  systems  will  not,  in  my  judgment,  be 
found  willing  to  undertake  the  financing  of  distributing  sys- 
tems that  arc  to  receive  then  current  at  some  unknown  time 
when  government  agencies  could  complete  the  work,  if  they 
could  complete  it  at  all.  If  the  St.  Lawrence  imwcr  develop- 
ment is  made  by  prival,-  capital,  it  will  be  entirely  practical 
and  feasible  for  distributing  companies  to  make  private  C(}i,- 
tracts  with  generatimv  stations,  which  contracts,  being  ap- 
proved by  the  public  service  cmmissions,  and  enforcible  by 
law,  will  therefore  be  proper  foundation  for  distributing  sv.s- 
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tem  financinR.  If  Kovernments  should  undertake  the  con- 
struction of  the  power  work  in  the  St.  Lawrence,  the  only 
way  distributing  companies  could  operate  would  be  to  wait 
some  indefinite  time  until  the  power  plants  were  completed, 
and  such  a  wait  would  entail,  of  course,  vast  losses  of  in- 
terest. 

As  to  building  the  locks,  this  work  will  have  to  be  in 
the  hands  of  private  management,  because  the  very  nature 
of  rhe  work  would  prohibit  the  use  ol  two  organizations  try- 
ing to  manipulate  heavy  construction  at  the  same  time  and 
place.  While  the  locks  and  their  appurtenant  works  will  hf  /e 
to  be  paid  for  and  operated  by  the  governments,  their  con- 
struction by  the  organization  which  builds  the  power  works 
can  be  arranged  for  on  terms  advantageous  to  the  govern- 
ments. 

The  subject  I  have  tried  to  cover  is  such  a  great  one 
thai  I  feel  I  can  do  only  scant  justice  to  it,  but  I  hope  I 
have  been  able  to  explain  matters  so  that  it  ma>  arouse  a 
more  active  interest  in  the  St.  Lawrence  River  than  perhaps 
some   of   you   have    heretofore  felt. 
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DISCUSSION    ON    "TRANSPORTA- 
TION ROUTES" 

Diacussiun  on  Paper  Read  hy  K.  W.  Cowic  on  "Transpor- 
tation Routes  in  Canada"  Before  the  Montreal  Branch. 
E.I.C.  Canalization  of  the  St.  Lawrence  River  Difficul- 
ties  Mit  in  NaviKatinK  the  Hudson  Bay  Route. 

By  HENRY  HOLGATE 
Consulting  Enf;ineer,  Montret.! 

pUKA!'  tran.xpoitatiwn  tan  only  be  ri'ached  under  condilions 
^'  of  load  appioachinj;  nu.ximum  capacity,  and  thi.s  condition 
cannot  be  reached  until  theie  is  population  .sutTicient  to  pro- 
duce mole  fiei>rht  for  our  tran.-ipoitation  route.s,  .so  that  the 
question  of  land  settlement  and  immi'^ration  is  a  most  im- 
portant element  in  Jittainin^'  to  more  favorable  carrying 
charges,  and  in  so  far  as  land  carried  freight  is  concerned, 
it  is  not  reasonable  to  expect  material  improvement  in  freight 
carrying  costs  until  the  bulk  of  freight  to  be  carried  has 
been  considerably  increased  over  what  it  is  at  present. 

The  settlement  of  Canada  has  been  a  very  slow  process, 
and  of  late  years  it  has  been  i)articularly  so.  When  one 
considers  the  vast  areas  of  available  land  and  the  smal' 
population,  it  is  disappointing  that  population  does  not  in- 
crease more  rapidly,  and  though  we  are  led  to  believe  that 
the  government  is  now  and  has  in  past  yeai-s  endeavored  to 
increase  immigration,  the  results  are  not  what  they  should 
have  been,  ,  nd  a  more  active  policy  should  be  undertaken, 
in  order  to  bring  in  settlers  who  will  go  on  the  land  and 
not  encumber  the  cities. 


The  Railways  and   Land   Settlement 

The  construction  of  railways  in  Cfinada  has  been  carried 
out  on  a  lavish  scale,  and  it  has  not  been  for  lack  of  enter- 
prise in  this  direction  that  we  have  failed  to  secure  a  larger 
population.  The  railways  have  been  pioneers  of  settlement 
and  are  to-day.  They  have  opened  up  vast  tracts  for  settle- 
ment—land that  is  fertile  and  highly  productive,  and  which 
some  day  will  be  populated,  but  in  tb"  meantime  the  rail- 
ways are  working  under  the  greatest  difficulties  possible  in 
the  sense  that  the  freight  they  are  capable  of  carrying  does 
not  exist,  and  as  this  is  tiieir  one  source  of  revenue,  th^y  can- 
not be  expected  to  carry  grain  or  any  other  freight  at  a  cost 
below  what  will  enable  them  U   continue  operation. 

The  haulage  of  grain  is  not  at  present  conducted  on 
lines  tending  towards  economy.  There  is  not  an  even  flow 
of  traffic,  and  at  certain  seasons  the  peak  load  is  very  high, 
thus  at  times  tending  to  congest  traffic  and  involving  the 
!'.T!.v,'.'iy-;    ?r;    rn.".?Tnous    outliiy    fur    rnllirig   st«'K'k   tiTid    adding 
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heavily   to   both   capital   an<l   Dperatinu   charKi';*   and   conse- 
quently to  hitfh  carryinjt  rates. 

In  order  to  understand  how  jfreat  a  load  variation  takes 
place  in  the  several  months  of  the  year,  the  followinj;  (inures 
will  show- 

J'ercentajfes    of    total    number   of    freight    cars    used    in 

carrying  wheat   each   month  — 

January,    2.:i;    February,    O.K;     March,    2.2;    April,    4.0; 

May,  4..');  June,  4.0;  July,  :i.4;    Aujru>t,  1.1;    September, 

l.i.4;    October,   2S.2;    November,   2.'{.1;    December,   l.i.4. 
The  ah(>\c   titfures    may   be   taken   as    typical   of   what    takes 
place   cviiy    year. 

jf  spread  eciually  over  the  whole  year  the  averatfe  would 
be  S.:!;i  per  cent.,  and  it  will  be  seen  what  >;reat  variations 
exist  in  the  late  of  haul;  in  the  four  last  months  78.1  per 
cent,  of  the  jjiiiin  carried  by  railways  in  the  whole  year  is 
transported. 

The  pres?nt  position  is  inevitable  and  the  remedy  lies 
in  producing  more  freight  to  be  carried,  and  we  must  have 
the  population  to  produce  the  traffic,  .-o  let  us  begin  at  the 
fundamental  cause  of  high  carrying  costs  by  bringing  in 
people  to  populate  the  country.  I  consider  this  to  be  the 
most  important  business  of  government  to-' ay,  and  it  is  a 
WDrk  that  we  can  well  afford  to  spend  a  greai.  deal  of  money 
on,  every  dollar  of  which  would  pay  a  dividend. 

In  regard  to  endeavoring  to  equalize  the  stream  of  traffic 
over  a  longer  period  of  the  year,  this  should  be  treated  in 
a  .-iniilar  manner  a>  would  be  adopted  in  equalizing  the  How 
of  a  river,  that  is  by  creating  storage.  In  the  case  of  grain 
tratlic  this  storage  would  be  provided  by  building  greater 
elevator  capacity  both  at  way  stations  anil  at  terminals. 

In  the  ultimate  solution  of  rail  transportation,  electric 
haulage  must  play  an  important  part  in  the  future  and  will 
no  doubt  bring  about  cheaper  operating  costs  and  greater 
general  efficiency,  and  will  avoid  the  enormous  cost  of  coal 
handling  and  haulage,  releasing  at  the  same  time  a  large 
amount  of  rolling  stock  now  engaged  in  handling  the  rail- 
way's fuel. 

Mr.  Cowie  shows  that  the  cost  of  vessel  freight  on  the 
lakes  and  canals  is  a  large  factor  in  the  through  rate  and 
that  these  rates  have  increased  in  greater  proportion  than 
railway  or  ocean  rates.  I  can  see  no  good  reason  for  this, 
but  it  must  be  remembered  that  here  too  th.2  traffic  suffers 
from  i)eak  load  conditions  and  only  a  part  of  the  navigating 
season  is  actively  occupied  in  carrying  grain.  At  the  same 
time  the  water  borne  inland  traffic  is  not  subjec*  to  laws  reg- 
ulating rates,  and  perhaps  there  may  be  found  some  way  of  ' 
doing  this  corresponding  to  the  powers  of  the  Railway  Com- 
mission. 
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As  in  the  case  of  haul  by  rail  so  in  wator-bornt'  traftic, 
there  exists  peak  load  condition^,  and  in  the  nine  months 
that  vessels  work  on  the  water  routes,  pereentaKi's  of  ships 
enifatfed  in  the  earryinjj  of  wheat  are  similarly  as  follows, 
in  percentaKe  of  the  total  number; 

April,  .'(.4;  May,  11.4;  June,  4.4;  .July,  ,',.2;  August,  .2; 
September,  4.4;  October,  .'{0.5;  November,  24.1;  Decem- 
ber.   14.8. 

It  will  be  observed  that  about  70  per  cent,  of  the  jcrain 
carried  in  the  whole  year  is  carried  durinu  the  last  three 
months  of  the  year. 

In  water-borne  traffic  it  has  been  observed  that  the 
ratio  of  cast-bound  freight  to  west-bound  freight  is  2  HS 
to    1. 

There  are  many  points  arising  from  Mr.  Cowie's  paper 
that  I  do  not  feel  competent  to  discuss  with  any  desree  of 
authority,  and  I  hope  that  the  transportation  questions  will 
be  dealt  with  fully  by  those  versed  in  them.  There  are,  how- 
ever, two  matters  that  I  wish  to  refer  to,  one  is  the  improve- 
ment in  the  St.  Lawrence  River  and  the  other  is  the  Hudson 
Bay  route. 

St.  Lawrence  River  Improvements 

In  regard  to  the  St.  Lawrence  River  canal  .-ystem,  the 
existing  canals  have  a  carrying  capacity  far  beyond  the 
traffic  they  now  carry,  but  it  must  be  remembered  that  the 
capacity  of  the  locks  is  the  2,000-ton  ship  and  in  the  grain 
carrying  trade  this  is  not  an  economical  unit.  The  economi 
cal  unit  is  a  ves.sel  of  very  much  greater  capacity,  such  as 
works  between  Lake  Superior  and  Buffalo,  and  to  induce 
water  borne  traffic  to  come  to  Montreal,  the  navigation  chan- 
nels must  be  made  to  take  this  class  of  vessel.  1  believe  thai 
in  this  way  only,  can  carrying  costs  be  reduced,  and  in  canal 
navigation  th<-  government  cannot  at  present  intervene  and 
regulate  freight  rates  as  they  can  on  railways.  Could  the 
transportation  charges  on  the  lakes  and  the  "canals  be  put 
under  the  Railway  Commission?  This  would  involve  having 
an  agreement  with  the  United  States  to  co-operate  in  such 
a  measure.  At  present  the  canals  are  free  from  tolls,  but 
this  is  not  obligatory  on  eith.  nation,  and  both  countries 
are  free  to  deal  with  the  situation  jointly.  It  would  take 
from  twelve  to  fifteen  years  to  canalize  the  St.  Lawrence  on 
a  large  scale,  and  the  .scale  must  be  determined  first.  It 
is  as  well  t.)  bear  in  mind  that  the  experience  we  have  so 
far  gained  in  Canada  is  that  public  works  only  serve  the 
needs  of  the  generation  that  builds  them.  This  is  substan- 
tially true;  so  that  careful  study  must  be  made  before  channel 
and  canal  dimensions  are  decided  on.  My  opinion  is  that  the 
dimensions  of  the  new  Welland  Canal  are  greater  than  nec- 
essary.   The  question  of  ocean-going  vessels  using  it.  was  a 
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factcir  in  rlicidiiiK:  the  capacity  of  the  looks,  but  I  think  thne 
is  eiiduifh  •■vidt'iue  now  before  us  to  say  that  ooean  liners 
will  not  jiass  Montreal.  It  may  be  that  some  tramp  ships 
will  make  the  inland  voynRe,  but  no  others,  and  locks  of  less 
depth  than  •!()  ft.  will  serve  these  ships,  and  the  lar^e  lake 
vessels. 

The  ileepest  navigation  at  present  on  th;'  (ireat  Lakes 
system  is  at  .Sault  .Ste.  .Marie,  the  new  Ameiican  l.ork  liav- 
in^  a  depth  of  L' 1  ft.  (1  in.,  Ihv  Canadian  I.nck  liavinjr  IS  ft. 
;!   i'l.  on   the  sill. 

In  (lecJdinK  on  the  scale  of  navi>,'ation,  due  thought 
must  be  tjiven  to  the  depth  ol  lake  harbors  and  the  various 
channels    connecting    the    lakes. 

The  matter  of  lock  dimensions  is  the  rulinjr  factor  ana 
must  be  settled.  .My  opinion  is  that  2.">  ft.  of  water  on  the 
sill  will  be  ample,  and  this  is  a  matter  for  further  discussion. 

The  by-product  of  a  2T>  ft.  channel  fioni  Lake  Ontario 
to  Montreal  is  hy<iro-electric  power,  and  this  amounts  to 
about  foui-  million  horse  power.  This  is  an  amount  of  power 
that  would  take  many  years  to  absorb,  but  if  absorbed  would 
pi(il)ably   trivo  us  the  deep  channel   for  nothing. 

While  the  improved  canal  system  would  be  of  no  ser- 
vice until  it  was  complete,  the  various  rapids  could  be  de- 
veloped for  power  purposes  one  at  a  time,  each  being  a  com- 
plete unit  in  itself.  I  can  see  no  good  reason  why  some 
of  the  power  should  not  be  developed  now,  as  it  can  be  done 
without  prejudice  to  navigation,  and  locks  can  be  provided  for 
at  any  and  every  site  of  power  development.  This  wil'  not 
now  bo  an  expense  to  be  carried  by  the  government,  as 
jirivate  capital  is  I  understand  ready  to  undertake  the  work 
of  power  development,  the  construction  of  locks  can  be  de- 
layed until  a  later  date  when  it  can  be  carried  throughout  the 
whole  system.  I  can  see  no  good  reason  for  delaying  such 
a  gr-at  work.  Surely  the  two  governments  can  agree  on 
principles,  and  facilitate  the  early  development  of  such  enor- 
mous natural  resources.  The  various  treaties  between  the 
United  States  and  (Jreat  Britain  from  178.3  to  I'JOO  fully  state 
the  respective  rights  of  the  nations,  and  I  can  see  no  diffi- 
culty in  the  development  of  power  on  the  St.  Lawrence 
River,  having  full  regard  to  the  prior  rights  of  navigation. 
It  is  as  well  to  remember  that  the  United  States  has  one- 
half  interest  in  the  power  development  only  as  far  as  the 
J.")th  paiallel  of  latitude,  and  below  this  Canada  has  full 
ownership,  the  consecjuence  being  that  Canada  owns  the 
larger  pait  of  the  water  power  rights. 

I  am  strongly  in  favor  of  the  early  development  of 
power  on  the  St.  Lawrence  River,  keeping  in  mind  the  prior 
rights  of  navigation  and  protecting  these  rights  in  every  pos- 
sible way,  and  during  construction  of  the  power  works,  mak- 
ing suitable  provision  for  future  locks. 
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Impractibility  nf  the  HudNon  Bay  Route 

Mr.  Cnw'w  has  refcrriul  to  the  Huiison  Hav  roiifp  and  has 
cipiujiarcil  it  with  others  as  to  transport,  t-ost  and  niili'atrc, 
but  i  think  we  had  betti-r  forRct  this  route  i-ntircly,  at  least 
for  many  years,  ami  cotiflne  ourselves  to  the  eoiisideration 
ot  praitii-al  .-ubjerts.  We  know  nothing  definite  of  the  cost 
of  traMMiortiition  hy  this  route,  but  we  do  know  that  the 
loute  ha-  not  bi  en  demonstrated  as  a  eomniereial  one  owin;j 
tc  the  enormous  diflieulties  and  uncertainties  that  exist. 

1  can  oidv  imaKiiii'  that  Mr.  Cowii  introiiuced  the  Hudson 
Hay  route  for  di>eussinn.  so  as  tiriiilly  to  settle  the  (|uestion 
of  its  practi(al)ility,  and  I  am  sure  he  will  accompli.sh  his 
liurpose,  for  it  will  be  ditlkult  to  find  one  arKUiiient  in  it.s 
favor,  from  the  eoinmercial  viiwpoint,  and  I  consider  that 
the  money  so  far  spent  on  this  work  as  absolutely  lost,  the 
only  chance  of  any  return  beitiK  in  tindinjr  some  jrreat  mineral 
deposits  on  the  line  of  the  railway  >o  far  built,  an<l  this  is  not 
hopeful.  It  Wduld  be  W(dl  if  the  K'lvernment  wouhl  now 
definitely  abandon  the  enterprise.  Let  what  use  can  be  made 
of  the  (onstiuited  railway  if  it  can  be  self-supportintr,  but 
as  to  carrying  it  farther  north  or  developing  a  port  on  Hud- 
son Hay.  this  is  out  of  the  sphere  of  prexiit  day  reiiuire- 
ment>.  Let  us  have  no  doubts  about  it,  and  coidine  our  at- 
ti  lit  ion  to  rea-onable  and  coniniercial  lines  of  tratlic,  for  the 
Hudson  Lay  route  is  apparently  an  impossible  one  from  a 
commercial  point  (jf  view,  and  imprcjvement  of  existing  routes 
sh(Pidd  receive  our  attention  first. 

.A-  far  a-  the  railway  from  La  Pa-  to  Port  Neison  \a 
coiiceiiied,  it  is  not  all  built  yet.  and  the  c(jiisliuction  of  this 
railway  will  ui>  doubt  involve  building  some  feeders  in  addi- 
tion to  the  main  line.  These  would  only  be  operated  for  say 
five  or  six  ni..nths  in  the  year,  and  all  overhead  and  operating 
charges  will  have  to  be  earned  in  that  time.  The  operating 
costs  will  be  heavier  than  on  other  parts  of  the  railway  sy.s- 
teni.  anil  if  the  rates  charged  are  the  same  as  aiiply  to  the 
re-t  of  the  railway  -ystoni,  then  the  other  part-  of  the 
railway  system  will  have  to  carry  the  deficiency,  thus  increas- 
ing ojieraling  charges  on  the  railway  system  as  a  whole  and 
auunienting  the  deficit,  which  will  have  to  be  met  by  the 
ta.Npayeis  of  Canada. 

It  may  be  said  that  owing  to  the  difficulties  of  navigation 
no  one  but  the  government  would  undertake  the  water  trans- 
port from  Port  Nelson  to  Europe,  and  that  the  government 
would  furnish  the  ships  so  that  this  might  not  be  a  charge 
on  the  grain  carried,  but  we  cannot  get  away  from  the  ele- 
ment of  cost  no  matter  what  the  freight  charges  are.  The 
same  might  be  said  of  insurance;  the  government  may  carry 
it. 

With  these  matters  undertaken  by  the  government  it  is 
rntn  ri'ny  or  Cnrrird  froiyi  the  p':oduci:;g  area  to 
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thf  t'un.iuminK  nreu  ut  u  Inwer  chiirKc  to  the  shipper  arul  thi> 
consumer,  hut  the  (ccneral  tux  payi  r  will  hav«'  to  miiki'  up  the 
ili'fliit,  1111(1  I  I'Hnnot  but  confluilf  that  lh«'  actual  cunt  of  cnrry- 
iiiK  jf'aiti  by  way  of  HuiNon  Hay  will  bt-  vi'iy  con-uli'iably 
({r»'ut»'i-  than  by  tho  St.  Lawri'tii'e  routf. 

Money  can  <i(>  almost  anything  and  ontfitu'crx  can  do 
wondtTs  with  nmney,  but  in  this  case  what  i.«  the  valui-  of 
the  prospective  invt'.Htment.  I  cannot  exprexs  my  views  too 
strotiKly,  that  investment  in  this  enterprise  will,  I  am  afraid, 
be  a  perpetual  liability. 

HiHtory  of  lludMon  Hay  Navinatiun 

Fioni  the  time  of  Kin>(  Henry  \'H,  when  John  Cabot 
made  his  voyaKe  in  M'J",  up  to  the  present  day,  the  explora- 
tion of  the  far  northern  seas  has  attracted  many  adventurers. 
The  early  e.\t)lorcr>  in  timo  leathered  enouuh  information 
from  their  various  voyaKes  to  render  it  certain  that  the  Hud- 
son Hay  could  be  leached  with  leasonable  security  tn  ship- 
pinjf  at  certain  :ihort   seasons  every  year. 

The  mariners  who  attempted  these  voyajres  met  with 
vnrious  dirticulties,  principally  arising  fr<mi  the  presence  of 
ice.  One  of  the  earliest  accounts  is  reiorded  by  Henry  Kllis 
in  17-47,  when  in  .luly  one  of  the  Hudson  Kay  Co.'s  slii[)s 
foundered  in  the  Hud.son  .Strait,  when  "two  lar^e  pieces  of 
ice  by  sironjf  tides  setting  different  ways,  were  driven  to- 
gether with  jrreat  force;  the  ship  beinjr  between  them  was 
so  squeezed  tojrether,  that  she  sank  as  soon  as  the  ice  separ- 
ated "  and  hence  he  reasons  that  ships  must  !>••  buil'  verv 
stroin;  (specially  in  the  bow  in  order  to  eiuoio  '  :■  the  ice. 
The  -anie  writer  records  a  similar  accident  to  a  ship  .-jailinK 
between  Yi>rk  Fort  and  Churchill.  .\  little  later  he  records 
that  "in  this  manner  we  continued  much  incommoded  with  ice 
which  wiiuld  be  tedious  to  recite  in  particular  manner."  and 
on  .July  .id  they  reached  the  western  emi  of  Huds(m  Strait. 
Kllis  sailed  on  to  I'ort  Nelson,  and  he  says  "We  had  bluster- 
injr  v.eather  attended  with  snow,  sleet  and  thick  f.ijjs;"  and  he 
arrived  in  sijcht  of  the  shoals  on  Aujcust  25. 

Oiu'  of  his  ships  anchored,  but  the  other  was  blown 
ashi>i(  (Pii  the  mud  Hats.  In  his  account.  Kllis  pives  reasons 
why  I'.  It  Xclson  is  the  best  place  to  establish  a  port  on 
Hudson   Hay. 

In  1S14  on  .May  14,  the  "Rosamund"  sailed  from  Hoselcy 
Hay.  Sutldlk— I.icut.  Chappell,  R.N.  in  charge.  He  relates 
on  .July  2:>  bcint'  visiteii  by  an  otlicer  fmm  a  Hudson  Kay 
shij),  who  had  made  th(-  voyajre  thirty  times,  and  In  attri- 
buted the  cold  weather  to  the  proxin'ity  of  ice,  the  latitude 
thin  \va>  .")8  4fiN.  and  longitude  .'>ii  l(i\\'.  I.ar^re  (|uantities 
of  u-c  were  then  cominj;  from  Hudson  Strait,  and  ships 
k(  pt  to  the  northward  until  they  reached  the  latitude  of 
Cape  l;">olution,  then  -teer  n.w.  and  ke<-p  close  to  the  nortli 
shdic.       The    first     iceberL'-    was    siL'h'.iii    .hilv    l!7.    ami    thev 
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buttt'il  thfi>-  wuy  thr.)uu;h  th«'  uv  that  surrouiult'd  it.  The 
writer  •ay-  that  it  wa^  niiraculou-  httw  hi'  rsnipi'd  bt-ing 
(laxht'ij  by  the  ice,  for  thtn  the  ii'<  bernH  wire  in  all  liirectionb. 
On  AuK:u>t  ;(  the  '  iuriiioiiii  ter  reKi-^tered  :VZ  in  the  .^un. 
On  AuKu.Ht  tJ  they  were  surrouniled  with  iee  nnd  enntinued 
to  be  wedded  in  by  ii«'  for  >oiiie  clay.-,  snow  fallintc  nt  the 
,-unie  time.  They  ran  a  zIk-zhk  cour-e  throuKh  the  ice, 
-trikinK  lar^e  blockM  now  and  then  which  severely  -hook  tha 
.ship,  and  l.ieut.  Chappell  reiiiaik-  that  any  -hip  to  ail  th^se 
wuter.s  -hould  have  her  bow-  double-planked  with  oak  and 
l<ia\y  blocks  of  wood  lH)lted  to  each  »i<le  of  her  cutwater, 
a-  the  blcM-k.s  of  ice  may  be  cor<-iilered  a-  .-o  many  blocks  of 
rock  cry.stal.  On  Au>fust  lli,  he  had  to  anchor  because  of 
the  HowitiK  ice,  and  -onie  left  the  ship  to  walk  on  the  ice. 
Thi-  wa-  in  -inht  of  Charles  l-land  on  the  -outhern  .shore 
of  the  Htrait,  where  the  strait  is  about  twiiity  miles  wide. 
Five  days  were  lost  here  on  account  of  ice.  On  .AuKUsI  21 
thi'  -hip  was  hemmed  in  by  ice  and  the  thermometer  re>tii- 
tered  '!'.>  decree.-,  and  so  on  22nd  he  record-  that  for  neatly 
a  month  they  had  been  ince-santly  (K'cupied  in  endeavorinff 
to  pu-h  their  -hip  th-outch  the  never-ending  dr.i't-  of  i  :e 
ii'    Hud -on    Strait. 

The  hi-tory  of  the  Hud-im  May  Co.  abound-  in  cvidcru'e 
of  the  difficulties  of  niivi^ration,  and  demon-trnte.s  the  -hort- 
nes-  of  the  seu.-on  when  navijration  i.s  po.-.-ible,  thouuh  the 
navigator-  were  fairly  fortunate,  their  lonjj  experience 
ttachinjf  them  the  -afest  channel-  and  they  under-lood  the 
currents  and  other  i)eculiaritles  attached  to  naviiratinK  Hud- 
-OM  Si'alt  an<l  tin  ^re:it  inland  -ea.  Up  to  tlii-  pcriml 
only   .sailing   ve--tls  were  u-ed. 

In  1881  the  I'ominion  (iovernment  sent  an  i.xpedition 
to  Hudson  Strait  to  examine  into  the  iiuestioti  of  the 
fea-ibility  of  navigation,  and  a  u^od  description  of  condi- 
tion- i-  driven  by  V.  F  Payne  in  his  paper  de.sciibinn  the 
-eason-  of  the  y(ar  in  that  latitude.  The  de-cription  of 
.-prinu  reads  like  a  pretty  bad  winter,  an  improvement  tak- 
injr  place  late  in  .June  when  there  wa.-  only  moderate  fro-t, 
the  average  temperature  beiiiK  ;{'.•  .  the  last  snow  fallin>j 
on   ITtli. 


•lul 


ly  1  is  consideii'il  the  tirst  day  of  -uiiiiiier,  with 
only  occasional  frosts.  Iiurinu  .July  ma--e.-  of  ice  pa-sed 
we-tward  into  Hudson  Bay.  i)acking  the  ice  on  tin  -outh 
side  of  the  strait,  leaving  open  water  channels  on  the  imith 
side.  I, ate  in  .July  the  water  was  generally  open  but  the 
ice  often  packed  ti>;htly  when  the  winds  and  tide  were  favor- 
able, and  this  auaiii  would  cattcr.  On  .July  .'in  tin  iiijuiid 
wa-  frozen  48  in.  deep.  The  aveiaRc  teiuperatur'  <  i  July 
was  4ii  and  there  were  frei|uent  fOK-,  which  weu  oiitined 
to  the  strait  and  did  tH't  ccvi'i-  the  land,  thii-  riii.lirinK 
naviiiution  of  the   -trait.-   v.  :  v   I'.;:/.;;;':!!:!:-., 


Alxiut  AuKU-t  2.".  the  summer  may  be  eon.-ideieil  as 
(jver.  the  average  temperature  for  the  month  bein«-  A'.'/  .  The 
tdiiiJeiature  of  the  water  was  about  34"  and  the  bays  were 
often  filled  with  drift  ice,  occasional  berj^s  coming  east- 
ward fiom  Fox  Channel.  Soon  ice  began  to  form  and  ac- 
ijmulate,  and  large  masses  of  ice  came  from  Fox  Channel, 
and  by  Xovenibcr  :!(i  the  water  wa>  i)erm:inently  frozen, 
and  very  low  temperature  and  frequent  blizzards  followed. 
On  Xu\ "ember  H  the  ice  wa>  2(1  in.  thick;  on  Itecember  14 
it  wa>  22  ill.;  and  on  27th  it  was  27  in.  thick;  and  on  the 
May  M  it  was  (!(>  in.  thick.  Tlie.-e  ob-erva- 
r  the  years  1884,  lc.8.")  and  18H(;. 
Karly  Attempts  at  Navigating  Strait 
\Vi>  are  nut  lacking  in  wcll-writler,  infcirmalion  in  re- 
gard   to   the    .lavigation   of  the    Hudson    Strait   and    Hudson 
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,Iohn  l»avi-.  V<S<\:  Capt.  Weymouth,  liiir2;  Hudson, 
Sii-  Thos.  Button,  1(112:  C.iblHm..  Kill;  IJobt.  Bylot. 
(■al)t.  Hawkesbury,  KU'  ;  i.uke  Fox,  IC:'.!  ;  Capt.  .lames. 
Capt-.  Knight  and  Bailow,  171i»;  Capt.  Middleton, 
Ca|it.  Coat(s,  1727-.M. 

(■(Kite-  -tatid  in  hi-  narrative  that  "you  should  be  ac 
the  mnuth  of  the  strait  about  the  (Uh  .July,"  but  "that  on 
the  ."rd  of  .luly.  17:'.(;,  the  ice  wa.-  .-o  large  at  the  entrance 
of  the  strait  that  l)eing  enclosed,  we  had  <mr  ship  crushed 
to  iiieces."  "In  IToH  we  attempted  to  enter  the  -trait  six 
time.-  between  the  fust  and  twelfth  of  .luly,  and  could  not 
effect  it  -o  comjilete  and  close  a  body  of  ice  lay  across  the 
entrance,  which  obliged  us  to  .-tand  out  to  sca."  He  further 
-tates  that  "it  is  very  ha/ar.ious  t,.  enter  t  *.e  strait  before 
tlie  beginning  of  .luly  for  ice,  and  it  is  dangerous  to  be  in 
that   bay   after   the   middle   of   September." 

The    expedition    of    FHis.    Moore    and    Smith     in    1746, 
Franklin   and   Back.   181i);   (apt.    Barry,  1821;   Capt.   Lyon, 
1824;    Cai)t.    Back,    lS:5(i;    Dr.    Bae,    ISKi,    give    information 
generally  confirming  previous  experiences. 
More   Recent    Kxpeditions 
Later  exploration   ha-  been  carried  on  under  the   super- 
vision of  the  Itepartment  <if  Marine  and  Fisheries.  The  steam- 
.-hip  "Diana"  in  cliarge  of  Win.  Wakehani,  explored  in  1897. 
In   1!II»(;-(I7   Capt.   Berniei'   -ailed   in   the  "Arctic"  and  in 
l!iii8-(i!»-l(i,  Caiit.  Bernier  made   -imilar  expeditions. 

In  r.tll  an  examination  was  made  of  Ports  Nelson  and 
Cliurchill  with  a  view  to  finding  a  desirable  terminus  for  a 
IJioposeil  railway.  In  the  course  of  thi.s  it  port  you  will  note 
tliat    on    .luly    22,    the    -hip    struck    th.<  edge    of    the 

largest   ice   field  met  with  on  the  voyage,  thi.-  was  con- 

tinuous for  2(Mi  miles.     The  .-hip   was  pile        by   Capt.  Bart- 
lett. 
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other  in.-tuntes  of  nu'Ltinj;  laigu  fields  of  icu  earliei'  in 
the  .-ea.-on  are  leeoidetl.  Snow  began  to  fall  September 
;).  Thi>  surviy  \va-  continued  in  l',)12.  The  .^chtMiner 
"r'.'.ii'iffh"  ei.tered  Hudson  Strait  oti  July  27,  but  .-he 
iKi.i  .  ■•  Du.i'h  buffeting  with  ice  that  Capt.  Butler  feared  for 
iMji  .'^•it'(ty.  an  1  returned  to  Halifax.  The  "Minto"  which 
arcoiiipiinicd  t!-,e  .-choonei-  went  into  Hudson  Bay. 

In  r.il.'!  he  "Minto"  made  a  second  trip.  She  sailed 
I'p.i.,  ilalifax  on  .luly  21,  rea<diinK-  Port  Nelson  on 
Augu.-t  (j.  This  trip  wa~  uneventful.  The  expedition  of 
l'J14  reported  ice  conditions  .-oinewhat  .-iniilar  to  previous 
leports. 

The  expedition  of  I'.tl-")  reported  that  the  ice  left  the 
Nelson  Uive'-  about  the  middle  of  .June,  and  although  th'; 
"Acadia"  managed  to  get  through  the  ice  without  injury, 
it  was  (|uite  sufficient  to  cause  serious  trouble  to  any  freight 
.steaniei-. 

In  regarding  the  various  government  reports  there  are 
references  to  ice  in  Hudson  Bay  during  the  sunnner  and 
fail  sea.-ons.  This  wa.~  brought  to  the  attention  of  the 
marine  department  iir,-t,  when  the  "Chrissy  Thomey"  wa- 
scnt  to  Hudson  Bay  to  do  work  in  the  .lames  Bay,  but  sinc-o 
then  this  floating  ice  has  been  regularly  observed,  and  I'c 
moves  about  Hudson  Bay  during  the  whole  summer.  The 
"Chri.-->y  Thomey"  was  given  up  for  lost,  when  she  suddenly 
arrived  in  ,Janies  Bay  t'w  late  to  do  any  work  nuidng  ihac 
sta>on  (VM'.i).  When  she  wa.-.  caught  in  the  north  end  of 
this  ice  field  the  steamer  "Beothic"  wa.s  caught  in  the  >outh 
end  of  the  same  field  and  tletainetl  for  a  long  time.  They 
reported  the  ice  otf  the  entrance  to  .lames  Bay  on  October  I 
was  Itu  to  1(10  ft.  thick. 

The  presence  of  this  floating  ice  field  is  a  serious  menace 
to  any  navigation  in  James  Bay.  and  as  there  are  some  who 
contemplate  operating  ships  between  Port  Nelson  and  a 
James  Bay  port,  trans-shipping  the  grain  to  rail  and  thence 
to  Quebec,  this  feature  should  be  seriously  considered  before 
further  commitments  are  made.  This  route  would  form  a 
duplicate  track  to  the  one  through  the  Great  Lakes  in  ,-o 
far  as  ilistanco  is  concerned,  but  cannot  be  compared  in 
any  other  way. 

As  the  present  routes  are  not  overtaxevi  and  as  they 
are  capable  of  expansion,  the  projiosed  new  routes  apart 
from  their  danger  and  high  cost,  are  certainly  not  necessary. 

The  records  of  navigation  through  the  strait  and 
Hudson  Bay  are  numerous.  They  are  spread  over  a  period 
of  more  than  three  hundred  years,  and  are  available  to 
anyone  de.-iring  to  study  the  matter  in  detail.  There  is  no 
report  that  I  have  found  which  contradicts  the  facts  re- 
porte<l  by  so  many  explorers  that  navigation  of  the  strait 
and  bay  is  absolutely  dangerous,  except  for  probably  two 
months  in  the  year. 
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All  oxpiorc'is  ayri'c  that  a  -hip  of  oi'iiinary  const ructior. 
runs  a  truiiicddous  lisk  in  venturing-  into  tlie.-c  wattrs.  Tlic 
cost  of  tran-portation  on  this  water  route  cannot  be  accu- 
lately  stated  by  anyone.  In  the  first  place,  a  special  class 
oi  ships  would  have  to  be  u.~ed  in  order  to  re.-ist  the  ice; 
the  naviKatinn  season  is  uncertain  and  very  short;  the  ships 
enjfa|?ed  in  such  traffic  would  have  difficulty  in  finding  work 
to  do  when  tiuy  were  not  enyagid  on  thi>  loute,  owing  to 
their  special  con.-truction. 

Hue  to  the  uncertainty  of  time  occupied  in  a  voyage,  a 
larger  i|uantity  of  fuel  would  have  to  be  carried  than  undL-r 
ordinary  navigating  cdiiditions,  as  all  records  show  the  do- 
lays  en   route  are  inevitable. 

I  have  not  any  information  of  a  definite  character  whicii 
would  indicate  the  expense  of  in>uianci  on  ship>  ami  car- 
goes, except  that  it  would  be  higher  than  tlie  lates  charged 
or.  the  St.  Lawrence  I'oute  afti  r  X<iveniber  2'<.  when  navi- 
gation  i>  supposed  to  clo.-e. 

Thei-e  will  be  litth  leturn  cargo  for  this  shipi)ing, 
and  this  must  add  to  the  cost  of  one-way  cargoc>. 

The  larger  proportion  of  grain  produced  on  the  i)rairiei 
and  shipped  via  Nelson  will  have  to  be  held  in  .-torage  ;ic 
Nelson  over  winter,  and  .-hip|)ed  during  the  next  .-eason  be- 
ginning with  August,  and  as  thi.s  long  inaccessible  storag-j 
will  pi-event  the  gi-ain  owner>  faking  advantage  of  the  mar- 
ket, I  cannot  see  ;iat  inducen;ents  this  route  liold>  out  to 
giain   -hippers. 

.-\ny  port  facilities  at  Nelson  will  have  to  be  on  a  largo 
.^caU ,  jjrepared  to  do  in  three  months  what  Montreal  does 
in  seven.  This  means  a'l  enormous  development  in  docks 
and  elevato!-s,  and  a  tremendous  fleet  of  uncommon  ships  to 
(-arry  the  cargoes. 

demurrage  on  ships  too  will  be  a  very  considerable 
drawback,  tending  to  increase  rates,  for  fiom  the  exi)eriencc 
of  every  navigator,  delays  have  been  met  with  and  are  looked 
upon  as  the  ordinary  conditions  of  navigation  in  that  lati- 
tude. 

The  coal  or  oil  will  take  up  a  large  piojjortion  of  cargo 
-space;  the  necessarily  heavy  con.-tiui-tion  of  the  ship  will 
also  tend  to  limit  cargo  space,  .-o  that  altogether  a  set  of 
conditions  arises  which  pi-ohibit  economic  operation  as  com- 
l)ared  with  other  navigating  routes,  and  after  reading-  (-aro- 
fully  all  the  available  repoits,  I  cannot  but  come  to  the 
conclusion  that  this  route  has  not  any  commercial  features 
to   recommend   it. 

This  is  not  a  local  i|uestion,  but  one  which  affects  Can- 
ada as  a  whole,  and  I  can  only  emphasize  what  I  have 
alieady  said,  that  we  as  Canadians  should  bend  our  cffort;- 
to  improve  the  pre.-ent  safe  and  sure  routes  of  traffic  ami 
under  no  piessure  whatever  lend  our  support  to  schemes 
which  are  doubtful  and  which  would  divert  our  energies 
from  practicable  lines. 


